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Mr.  Steve  Johnson 
Bureau  of  Waste  Site  Cleanup 
Massachusetts  Department  of  Environmental  Protection 
205B  Lowell  Street 
Wilmington,  MA  01887 

Dear  Mr.  Johnson: 

Re:  Response  to  Notice  of  Audit  Findings  and  No 

50  Tufts  Street 
Somerville,  Massachusetts 
MassDEP  RTN:  3-23246 

On  behalf  of  UniFirst  Corporation  (UniFirst)  of  Wilmington,  Massachusetts,  GEI  Consultants, 

Inc.  (GEI)  is  responding  to  the  Notice  of  Audit  Findings,  Notice  of  Noncompliance 
(NOAF/NON)  (NON-NE-1 1-3S004),  and  Audit  Memorandum  (Attachment  A)  from  the 
Massachusetts  Department  of  Environmental  Protection  (MassDEP)  dated  February  1 , 201 1 .  The 
NOAF/NON  states  MassDEP’s  findings  and  conclusions  with  respect  to  IRA  Completion  Report 
and  Remedial  Monitoring  Report  (RMR)  No.  1 1  (IRA  Completion  Report)  submitted  for  the 
50  Tufts  Street  Site,  Somerville,  Massachusetts  (the  Site)  on  November  13, 2009. 

1.  Errors  In  the  NOAF 

The  IRA  Completion  Report  reflects  the  results  of  Site  assessment,  risk  characterization,  remedial 
evaluation,  and  remedial  implementation  work  conducted  over  the  course  of  four  years  at  one  of 
the  most  complex  sites  in  the  Commonwealth.  MassDEP  has  been  actively  involved  in  each 
phase  of  response  actions  at  the  Site.  Throughout  the  process,  MassDEP  has  announced  changes 
in  policies  which  it  has  imposed  and  GEI,  on  behalf  of  UniFirst,  has  implemented  at  the  Site.  The 
NOAF/NON  announces  further  changes  in  MassDEP  policies,  including  exposure  assumptions  to 
be  employed  for  presently  unoccupied  basements  with  at  least  7  feet  of  head  space,  which  now 
are  being  implemented. 

Prior  to  submission  of  the  IRA  Completion  Report,  GEI  evaluated  1 15  properties  for  the  presence 
of  a  complete  vapor  intrusion  pathway.  The  NOAF/NON  raises  questions  with  respect  to  only 
seven  of  those  properties.  In  comparison  to  the  multi-volume  IRA  Completion  Report,  and  the 
dozens  of  other  submittals  that  preceded  it,  the  NOAF/NON  is  quite  brief. 

Between  the  date  on  which  the  IRA  Completion  Report  was  filed  and  the  date  on  which  the 
NOAF/NON  was  issued,  MassDEP  elected  to  transfer  responsibility  for  the  Site  to  a  different 
project  manager.  Given  the  number  of  properties,  volume  of  data,  and  long  history  of 
communications  among  GEI,  MassDEP,  and  property  owners  at  this  Site,  it  is  perhaps  not 
surprising  that  the  NOAF/NON  contains  multiple  misstatements  of  fact  and,  overall,  reveals  a 
fundamental  misunderstanding  of  the  history,  basis  and  status  of  evaluations,  determinations,  and 
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response  actions  completed  at  the  Site.  Notwithstanding  its  brevity,  factual  errors  made  in  the 
NOAF/NON  include  the  following: 

1 .  The  NOAF/NON  inaccurately  states  that  mitigation  systems  were  not  offered  to  the 
owners  of  105-107  Washington  Street  and  1 1 1  Washington  Street.  As  stated  in 
Section  4.9.2  of  the  IRA  Completion  Report,  an  Exposure  Pathway  Elimination  Measure 
(EPEM)  was  offered  to  each  of  these  property  owners,  and  the  EPEM  was  refused. 

2.  The  NOAF/NON  inaccurately  identifies  95R  Franklin  Street  in  Table  1  as  a  home  with  a 
conventional  sub-slab  depressurization  system  (SSDS).  95R  Franklin  Street  has  a  passive 
EPEM.  An  SSDS  was  originally  installed  at  95R  Franklin  Street;  however,  due  to  Site- 
specific  conditions  typical  in  this  neighborhood,  the  SSDS  was  ineffective  in  mitigating 
the  vapor  intrusion  pathway  to  levels  that  constitute  a  condition  of  No  Significant  Risk 
(NSR).  MassDEP  erroneously  identified  95R  Franklin  Street  as  an  example  supporting 
the  presumed  effectiveness  of  SSDSs  at  the  Site.  To  the  contrary,  a  passive  system  was 
installed  precisely  because  a  conventional  SSDS  of  the  kind  MassDEP  presumes  to  be 
effective  at  most  sites  was  not  effective  due  to  building  construction  and  other  conditions 
at  95R  Franklin  Street. 

3.  The  data  presented  in  Table  1  for  95R  Franklin  Street  are  inaccurate.  Three  rounds  of 
post-SSDS  installation  data  were  collected  and  concentrations  of  tetrachloroethylene 
(also  known  as  perchloroethylene  [PCE])  were  measured  at  concentrations  up  to 

19  micrograms  per  cubic  meter  (pg/m^).  By  contrast,  four  rounds  of  indoor  air  samples 
have  been  collected  since  installation  of  the  passive  system,  and  PCE  has  not  been 
detected  above  laboratory  reporting  limits  in  any.  The  passive  system  has  been  highly 
effective.  Notably,  the  soil  gas  concentrations  beneath  the  house  at  95R  Franklin  Street 
are  some  of  the  highest  encountered  at  the  Site  (108,000  pg/m^). 

4.  The  NOAF/NON  inappropriately  relies  on  23  Tufts  Street  as  if  it  presents  a  typical 
scenario  at  this  Site  where  a  conventional  SSDS  has  been  shown  to  be  effective.  This 
property  is  far  from  typical.  It  is  a  comparatively  new  single-family  home  built  within 
the  last  20  years  with  a  poured  concrete  basement  and  good  sub-slab  communication. 

The  majority  of  residences  at  the  Site  are  over  100  years  old,  were  constructed  with  field 
stone  foundations,  and  have  compromised  basement  floors.  Conditions  at  23  Tufts  Street 
in  fact  are  the  exception,  not  the  rule. 

5.  It  is  clear  from  the  NOAF/NON  that  MassDEP  has  misunderstood  or  simply  forgotten  the 
process  that  GEI  employed  to  select  and  design  EPEMs  appropriate  for  each  individual 
property.  The  NOAF/NON  assumes  that  SSDSs  were  categorically  rejected  as  an  option 
at  the  Site,  and  that  GEI  erroneously  concluded  that  they  “do  not  have  utility  for  this 
Site.”  That  is  clearly  not  the  case.  As  of  February  14,  201 1,  eight  SSDSs  had  been 
installed  and  were  operating  at  residential  and  commercial  properties  at  the  Site,  not 
including  the  larger  SSDSs  installed  at  the  Capuano  Center,  50  Tufts  Street  (the 
Property),  and  60  Tufts  Street.  “Active”  systems  were  the  first  option  considered  for 
every  property  and  were  rejected  only  where  building  construction  and  other  Site-specific 
conditions  made  successful  installation  of  such  systems  infeasible.  Data,  observations, 
and  experience  gleaned  from  work  at  many,  many  properties  at  this  Site  have 
demonstrated  that  an  SSDS  frequently  is  not  the  optimal  remedial  option.  For  MassDEP 
to  suggest  that  an  SSDS  is  presumptively  effective  and  feasible  at  this  Site  suggests  a 
fundamental  lack  of  understanding  of  the  variety  of  subsurface  conditions  and  building 
conditions  documented  in  exhaustive  evaluations  and  status  reports  previously  filed  for 
this  Site  and  presented  in  some  detail  in  the  IRA  Completion  Report. 
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6.  It  is  equally  apparent  from  the  NOAF/NON  that  MassDEP  did  not  comprehend  the  basis 
for  the  determination  of  infeasibility  reached  for  properties  where  only  low  levels  of 
compounds  of  concern  were  detected  in  indoor  air  that  were  consistent  with  a  condition 
of  NSR.  The  NOAF/NON  states,  incorrectly,  that  GEI  reached  the  determination  that 
elimination  or  mitigation  of  a  Critical  Exposure  Pathway  (CEP)  was  infeasible  based 
solely  on  the  absence  of  a  risk  that  exceeded  a  condition  of  NSR:  “The  requirement  to 
eliminate,  mitigate,  or  prevent  a  [CEP]  applies  regardless  of  the  quantitative  level  of  risk. 
Determination  of  a  condition  of  NSR  is  not,  in  and  of  itself,  sufficient  justification  to 
conclude  that  elimination  or  mitigation  of  a  CEP  is  not  feasible.” 

GEI  did  not  assert  it  is  infeasible  to  mitigate  a  CEP  based  solely  on  the  demonstrated 
absence  of  significant  risk.  As  stated  in  Section  2.4.1  and  Table  2-1  of  the  IRA 
Completion  Report,  GEI  developed  reliable  cost  estimates  for  mitigating  the  vapor 
intrusion  pathway  for  residences  at  the  Site.  These  estimates  were  derived  from  actual 
costs  incurred  for  comparable  systems  already  installed  at  this  Site.  As  stated  in  the  IRA 
Completion  Report,  GEI  used  the  estimates  of  costs  and  risks  obtained  from  Site-specific 
data  to  answer  the  question  “do  the  benefits  of  achieving  a  remedial  endpoint  outweigh 
the  costs?”  This  is  entirely  consistent  with  the  requirements  of  the  Massachusetts 
Contingency  Plan  (MCP;  310  CMR  40.0860),  and  MassDEP  policy  on  “Conducting 
Feasibility  Evaluations  under  the  MCP.” 

As  stated  on  Page  10  of  the  IRA  Completion  Report,  the  results  of  that  feasibility 
evaluation  were  as  follows: 

“For  the  homes  at  which  a  condition  of  NSR  has  been  demonstrated  through 
indoor  air  testing,  installation  of  an  EPEM  (Option  1,  2  or  3)  is  infeasible.  For 
homes  where  owners  have  been  contacted  and  refused  access,  and  DEP  has 
been  notified,  installation  of  an  EPEM  cannot  be  accomplished  and  is 
infeasible.  Regardless  of  which  Option  may  apply,  it  has  been  demonstrated  at 
this  Site  that  the  costs  of  effective  mitigation  measures  to  address  the  vapor 
intrusion  pathway  are  substantial  ($75,000  to  $125,000).  The  incremental 
benefit,  if  indeed  there  is  any  such  benefit,  that  such  measures  may  produce  in 
reducing  potential  risks  beyond  the  already  existing  condition  of  NSR  does  not 
justify  the  substantial  cost.  By  definition,  implementing  measures  that  are 
ineffective  produces  no  benefit  and  therefore  fails  the  feasibility  analysis. 

Repeated  trials  at  this  Site  -  including  initial  sealing  of  visible  cracks  in  floors 
on  Tufts  Street,  provision  of  temporary  air  filtration  systems,  and 
implementation  of  “conventional”  sub-slab  systems  that  did  not  work  due  to 
subsurface  and  building  conditions  -  have  demonstrated  that  more  limited 
measures  are  simply  of  no  utility.” 

7.  At  two  properties  where  EPEMs  have  been  installed,  at  considerable  expense,  and  have 
successfully  mitigated  indoor  air  concentrations  to  a  condition  of  NSR,  the  NOAF/NON 
erroneously  asserts  that  “CEPs  have  not  been  mitigated  to  the  extent  feasible  because  the 
option  to  convert  the  passive  mitigation  systems  in  these  homes  to  active  systems  has  not 
been  attempted.”  Such  a  statement  completely  ignores  the  fact  that  a  feasibility 
evaluation  was  completed  before  the  EPEM  was  installed,  and  substantial  costs  have 
been  incurred  precisely  for  the  purpose  of  mitigating  the  CEP  “to  the  extent  feasible^ 
Any  suggestion  that  potential  additional  mitigation  measures  should  be  evaluated  for 
feasibility  as  if  substantial  cumulative  costs  had  not  already  been  expended  is  entirely  at 
odds  both  with  the  facts  and  the  MCP. 
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2.  Disregard  for  Regulatory  Context 

From  the  NOAF/NON,  it  also  appears  that  MassDEP  was  not  fully  familiar  with  the  Site  history 
and  regulatory  context  based  on  which  the  IRA  Completion  Report  was  prepared.  The 
NOAF/NON  does  not  recognize,  for  example,  that  the  Site  has  been  in  Phase  IV  since  August 
2009,  or  that  remedial  measures  have  continued  to  be  implemented  as  Phase  IV  activities  at  the 
Site  since  submittal  of  the  IRA  Completion  Report.  Given  MassDEP ’s  disregard  for  the 
regulatory  context,  specifically  within  the  chronology  of  investigations  at  this  Site  and  generally 
within  the  MCP  process  as  a  whole,  it  is  apparent  that  further  explanation  is  warranted  here. 

GEI  submitted  the  Phase  II  Comprehensive  Site  Assessment  (CSA)  and  Phase  III  Evaluation  of 
Remedial  Alternatives  (Phase  Il/Phase  III)  on  July  16,  2008.  The  Phase  IV  Remedial 
Implementation  Plan  (RIP)  was  submitted  on  August  10,  2009.  The  IRA  Completion  Report  was 
filed  following  submittal  of  the  Phase  IV  RIP,  in  accordance  with  the  MCP  (310  CMR  40.0427). 
As  provided  for  in  the  Phase  FV,  GEI  continues  to  operate  active  remedial  systems  and  perform 
other  response  actions,  as  necessary,  as  comprehensive  response  actions  (CRAs).  This,  too, 
comports  with  the  requirements  of  the  MCP  (310  CMR  40.0429). 

The  NOAF/NON  focuses  on  only  a  small  piece  of  the  IRA  Completion  Report  with  respect  to  a 
few  properties.  The  NOAF/NON  treats  the  IRA  Completion  Report  as  if  it  occurred  in  a  vacuum, 
and  makes  no  mention  of  Phases  II,  III,  and  IV  of  the  MCP  process  already  completed  at  this  Site. 
The  NOAF/NON  ignores  the  fundamental  premise  that  the  CEP  requirements  in  the  MCP  ensure 
that  timely  action  is  taken,  where  feasible,  to  protect  sensitive  human  receptors  from  exposures  to 
site-related  compounds  in  indoor  air  or  drinking  water,  while  a  disposal  site  is  under 
investigation.  Likewise,  the  NOAF/NON  ignores  the  explicit  language  in  310  CMR 
40.0427(1  )(c)  that  CEPs  are  to  be  eliminated  or  mitigated  “pending  the  completion  of  a  risk 
assessment  pursuant  to  310  CMR  40.0900  and  a  feasibility  study  pursuant  to  310  CMR  40.0860.” 

Consistent  with  its  overly  narrow  focus,  the  NOAF/NON  oversimplifies  the  analysis  and 
conclusions  of  the  IRA  Completion  Report  as  to  the  feasibility  of  mitigating  CEPs  in  instances 
where  a  condition  of  NSR  already  has  been  demonstrated  through  multiple  rounds  of  sampling 
and  repeated  risk  characterizations.  As  MassDEP  itself  stated  at  an  early  stage  of  investigations 
at  this  Site,  the  CEP  feasibility  equation  balances  the  long-term  cost  of  response  actions  needed  to 
address  the  CEP  with  the  benefit  gained.  Once  the  risks  associated  with  the  vapor  intrusion 
pathway  are  known,  and  if  they  are  determined  to  constitute  a  condition  of  NSR,  then  the 
feasibility  equation  tips  away  from  continuing  mitigation  efforts.  The  NOAF/NON 
acknowledges  neither  the  place  of  the  IRA  Completion  Report  in  the  final  stages  of  the  MCP 
process  nor  the  impact  that  context  has  on  the  feasibility  equation. 

The  CEP  provisions  of  the  MCP  are  included  among  requirements  for  IRAs  (40.04 14[3]  and 
40.0427[l][c]).  Those  provisions  call  for  preliminary  response  actions  to  address  exposures  to 
potentially  sensitive  receptors  pending  more  comprehensive  evaluation  of  Site  conditions  and 
implementation  of  CRAs.  Generally,  IRAs  are  conducted  prior  to  completing  a  Phase  II  and  Risk 
Characterization,  when  the  nature  and  the  extent  of  a  release  and  its  associated  potential  risks  are 
still  under  investigation,  and  prior  to  completion  of  the  Phase  III  and  Phase  IV. 

GEI  systematically  implemented  preliminary  response  actions  to  identify  and  address  CEPs, 
under  an  approved  IRA  Plan,  pending  completion  of  the  Risk  Characterization,  the  Phase  III,  and 
the  Phase  IV.  GEI  took  timely  actions  to  evaluate  and  address  CEPs  in  residences  and  at  the 
Capuano  Center,  and  to  evaluate  and  address  the  vapor  intrusion  pathway  in  commercial 
buildings.  As  discussed  in  the  Phase  Il/Phase  III  and  Phase  IV  RIP,  the  remedial  alternative 
selected  for  the  Site  includes  operation  of  the  SSDS  and  Soil  Vapor  Extraction  (SVE)  system  at 
the  Property,  implementation  of  EPEMs  to  address  the  vapor  intrusion  pathway  and  achieve  NSR 
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in  residences  and  commercial  buildings  beyond  the  Property  boundaries,  and  Monitored  Natural 
Attenuation  (MNA). 

310  CMR  40.0427(1  )(c)  states  that  an  IRA  shall  be  considered  complete  when  the  IRA  condition 
has  been  assessed  and  remediated  in  a  manner  and  to  a  degree  that  will  ensure  “the  elimination, 
prevention  or  mitigation  of  Critical  Exposure  Pathway(s)  without  the  continued  operation  and 
maintenance  of  active  remedial  systems,  pending  the  completion  of  a  risk  assessment  pursuant  to 
310  CMR  40.0900  and  a  feasibility  study  pursuant  to  310  CMR  40.086.  ”  (Emphasis  added.)  The 
emphasized  clause  cannot  simply  be  ignored.  The  only  way  that  clause  makes  sense  is  that  the 
CEP  standard  applies  “pending”  completion  of  the  Site  investigation,  risk  assessment,  and 
feasibility  study. 

At  the  time  that  the  IRA  Completion  Report  was  filed,  this  Site  was  already  in  Phase  IV.  The 
Phase  Il/Phase  III  had  been  completed;  the  uncertainties  about  the  Site  including  the  nature  and 
extent  of  contamination  and  the  risks  posed  by  the  Site  had  been  addressed.  At  that  point,  it  was 
entirely  appropriate  to  conclude  that  the  IRA  phase  had  ended,  and  that  any  requisite  response 
actions  previously  implemented  as  IRAs  would  continue  as  CRAs. 

3.  Response  to  Asserted  Violations 

3.1  Violation:  310  CMR  40.0414(3)  -  Scope  and  Types  of  IRAs 

310  CMR  40.04 14(3)(b)  and  (c)  state,  in  part,  that  IRAs  shall  be  presumed  to  require  elimination 
and/or  mitigation  of  CEPs  to  the  extent  feasible. 

In  summary,  the  NOAF/NON  contends  that  GEI  incorrectly  concluded  it  was  infeasible  to 
eliminate  or  mitigate  a  CEP  at  certain  residences  where  indoor  air  concentrations  were  consistent 
with  a  condition  of  NSR.  Under  the  same  rubric,  the  NOAF/NON  also  asserts  that  the 
“effectiveness”  of  passive  systems  that  already  have  been  installed  and  have  mitigated  indoor  air 
concentrations  to  a  condition  of  NSR  has  not  been  demonstrated.  As  noted  above,  these 
assertions  are  based  on  fundamental  errors  of  fact. 

3. 1. 1  Infeasibility  to  Mitigate  CEPs: 

GEI  disputes  the  assertions  in  the  NOAF/NON  that  mitigation  systems  were  not  offered  to  the 
following  properties,  and  that  the  feasibility  of  eliminating  or  mitigating  the  CEP  at  these 
properties  was  based  solely  on  the  quantitative  level  of  risk: 

■  1 05 - 1 07  W ashington  Street 

■  111  Washington  Street 

■  23  Knowlton  Street 

■  6-8  Morton  Street 

3.1. 1.1  105-107  Washington  Street  and  111  Washington  Street 

EPEMs  were  offered  to  the  owners  of  105-107  and  1 1 1  Washington  Street  and  the  owners 
refused.  Copies  of  correspondence  with  the  owners  of  105-107  and  1 1 1  Washington  Street  are 
included  in  the  IRA  Completion  Report  Amendment  (Attachment  B).  Given  that  access  to  install 
EPEMs  has  been  denied,  mitigating  or  eliminating  CEPs  in  these  buildings  is  infeasible. 
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3.1. 1.2  23  Knowiton  Street 

Concentrations  of  PCE  were  measured  in  the  basement  at  23  Knowiton  Street,  but  not  on  the  first 
floor,  at  levels  that  constituted  a  condition  of  NSR.  Initially,  an  EPEM  was  not  recommended 
because,  at  that  time,  it  was  MassDEP’s  stated  policy  not  to  classify  detections  that  occurred 
solely  in  unoccupied  basements  as  CEPs.  However,  following  the  submittal  of  the 
Phase  Il/Phase  HI,  MassDEP  announced  a  change  of  policy  in  a  Notice  of  Audit  Findings  dated 
January  20,  2009  (NOAF).  That  NOAF  took  the  position  that  the  detection  of  compounds  of 
concern  solely  in  unoccupied  basements  constituted  a  CEP  regardless  of  the  present  use  of 
basement  space.  As  the  present  NOAF/NON  acknowledges,  MassDEP  has  since  clarified  that  a 
basement  is  considered  “living  or  working  space”  even  if  not  presently  used  for  such  purposes 
provided  that  there  is  at  least  7  feet  of  headroom. 

The  basement  ceiling  height  at  23  Knowiton  Street  is  less  than  7  feet  (6’9”).  The  basement  is 
used  for  storage  only,  and  there  is  no  evidence  that  the  basement  is  used  as  living  or  working 
space.  Consistent  with  current  MassDEP  guidance,  since  PCE  has  only  been  detected  in  the 
basement,  a  CEP  does  not  exist  at  23  Knowiton.  In  addition,  because  exposure  to  concentrations 
of  PCE  detected  in  indoor  air  at  23  Knowiton  Street  constitute  a  condition  of  NSR  for  building 
occupants,  mitigation  or  other  response  actions  are  not  required. 

3.1.1.3  6-8  Morton  Street 

Concentrations  of  PCE  were  measured  in  the  basement  at  6-8  Morton  Street,  but  not  on  the  first 
floor,  at  levels  that  constituted  a  condition  of  NSR.  Initially,  an  EPEM  was  not  recommended 
because,  at  that  time,  it  was  MassDEP’s  stated  policy  not  to  classify  detections  that  occurred 
solely  in  unoccupied  basements  as  CEPs.  However,  following  the  submittal  of  the 
Phase  Il/Phase  III,  MassDEP  announced  a  change  of  policy  in  a  Notice  of  Audit  Findings  dated 
January  20,  2009  (NOAF).  That  NOAF  took  the  position  that  the  detection  of  compounds  of 
concern  solely  in  unoccupied  basements  constituted  a  CEP  regardless  of  the  present  use  of 
basement  space.  As  the  present  NOAF/NON  acknowledges,  MassDEP  has  since  clarified  that  a 
basement  is  considered  “living  or  working  space”  even  if  not  presently  used  for  such  purposes 
provided  that  there  is  at  least  7  feet  of  headroom. 

Following  the  revision  of  the  CEP  definition  by  MassDEP,  GEI  conducted  a  feasibility  evaluation 
for  eliminating  or  mitigating  a  CEP  which  posed  NSR  at  6-8  Morton  Street.  Due  to  building  age, 
construction  details,  and  poor  sub-slab  communication,  the  cost  of  implementing  a  mitigation 
system  at  6-8  Morton  Street  that  would  further  reduce  already  low  indoor  air  concentrations 
measured  in  the  basement  would  be  prohibitive  -  many  times  the  $5,000  estimated  cost  that 
MassDEP  has  said  it  used  as  a  benchmark  for  “presumptive  feasibility”  of  SSDSs  for  retrofitted 
CEP  mitigation  measures. 

The  incremental  benefit,  if  indeed  there  is  any  such  benefit,  that  such  measures  may  produce  in 
reducing  potential  risks  beyond  the  already  existing  condition  of  NSR  does  not  justify  the 
substantial  cost.  Furthermore,  as  noted  above,  once  the  risks  associated  with  the  vapor  intrusion 
pathway  are  known,  and  if  they  are  determined  to  constitute  a  condition  of  NSR,  then  the 
feasibility  equation  tips  away  from  mitigation  efforts. 

3.1.2  EPEM  Effectiveness 

GEI  disputes  the  assertion  in  the  NOAF/NON  that  the  effectiveness  of  passive  mitigation  systems 
at  the  following  properties  has  not  been  demonstrated,  and  that  the  CEPs  have  not  been  mitigated 
to  the  extent  feasible: 
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■  4  Morton  Street 

■  17  Knowlton  Street 

■  27  Tufts  Street 

These  are  properties  where  EPEMs  were  installed,  and  PCE  has  been  detected  in  one  or  more 
post-mitigation  indoor  air  sampling  rounds. 

As  noted  in  previous  filings,  including  the  IRA  Completion  Report,  the  objectives  of  the  EPEMs 
are  to: 

■  Eliminate  or  mitigate,  to  the  extent  feasible,  the  potential  soil  vapor  migration  pathway  to 
indoor  air  in  residential  buildings. 

■  Achieve  a  condition  of  NSR  for  occupants  of  the  residence  or  commercial  building. 

3.1. 2.1  4  Morton  Street 

Installation  of  an  Option  3  EPEM  was  completed  in  December  2008,  and  based  on  post¬ 
installation  indoor  air  results,  the  EPEM  was  modified  in  August  2009.  PCE  was  detected  in 
post-modification  samples  in  the  basement,  but  not  on  the  first  floor. 

Similar  to  23  Knowlton  Street,  the  basement  ceiling  height  at  4  Morton  Street  is  less  than  7  feet 
(6’4”).  The  basement  is  used  for  storage  only,  and  there  is  no  evidence  that  the  basement  is  used 
as  living  or  working  space.  Consistent  with  current  MassDEP  guidance,  since  PCE  has  only  been 
detected  in  the  basement,  the  CEP  has  been  eliminated  at  4  Morton  Street.  In  addition,  because 
exposure  to  concentrations  of  PCE  detected  in  indoor  air  at  4  Morton  Street  constitute  a  condition 
of  NSR  for  building  occupants,  additional  response  actions  are  not  required. 

3. 1.2.2  17  Knowlton  Street  and  27  Tufts  Street 

MassDEP  has  stated  that  the  effectiveness  of  the  passive  EPEMs  at  1 7  Knowlton  Street  and 
27  Tufts  Street  has  not  been  demonstrated,  based  on  a  review  of  the  data  presented  in  the  IRA 
Completion  Report.  Basement  indoor  air  concentrations  at  1 7  Knowlton  Street  and  27  Tufts 
Street  have  been  reduced  from  a  maximum  of  2.7  pg/m^  and  1 17  pg/m^,  respectively,  to  less  than 
laboratory  reporting  limits.  MassDEP  points  out  that  in  addition  to  non-detects,  concentrations 
greater  than  the  laboratory  reporting  limits  have  also  been  measured  in  these  residences  following 
the  installation  of  the  passive  EPEMs.  Concentrations  as  high  as  1.6  pg/m^  (17  Knowlton  Street) 
and  1.8  pg/m^  (27  Tufts  Street)  have  been  measured.  These  concentrations  barely  exceed 
laboratory  reporting  limits  and  constitute  a  condition  of  NSR. 

In  the  NOAF/NON,  the  passive  EPEM  effectiveness  is  compared  to  that  of  active  systems  at 
95R  Franklin  Street,  13  Knowlton  Street,  31-33  Knowlton  Street,  and  23  Tufts  Street,  where 
concentrations  as  high  as  106  pg/m^,  6  pg/m^,  33  pg/m\  125  pg/m^  were  also  reduced  to  less 
than  laboratory  reporting  limits.  Similar  to  the  residences  where  passive  systems  were  installed, 
however,  concentrations  greater  than  laboratory  reporting  limits  also  have  been  measured 
following  the  installation  of  active  SSDSs.  In  addition,  as  stated  previously,  the  reduction  in 
indoor  air  concentrations  presented  for  95R  Franklin  Street  is  representative  of  the  passive  system 
installed  at  the  property,  not  an  SSDS. 

Based  on  the  active  systems  referred  to  by  MassDEP  in  the  NOAF/NON,  it  is  clear  that  the 
passive  EPEMs  have  demonstrated  comparable,  if  not  superior,  effectiveness  in  reducing  indoor 
air  concentrations.  Based  on  the  most  recent  Risk  Characterization  and  exposure  durations  of  12 
hours  on  the  first  floor  and  12  hours  in  the  basement,  the  EPEMs  installed  at  17  Knowlton  Street 
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and  27  Tufts  Street  have  reduced  the  concentrations  of  VOCs  in  indoor  air  to  belo’w  those  that 
constitute  a  condition  of  NSR.  MassDEP  simply  is  not  correct  that,  at  this  Site,  active  systems 
are  presumptively  more  effective  than  passive  EPEMs.  The  data  show  that  different  systems  are 
appropriate  for  different  property  conditions  and,  once  properly  installed,  the  passive  systems  are 
no  less  effective  than  the  active  ones. 

Sampling  results  consistently  demonstrate  that  the  EPEMs  have  been  successful  both  in  achieving 
a  condition  of  NSR  and  in  mitigating  CEPs  to  the  extent  feasible.  That  compoimds  of  concern 
have  been  mitigated  at  substantial  cost  but  not  completely  eliminated  is  entirely  consistent  with 
the  MCP  (310  CMR  40.0414[3]).  The  suggestion  in  the  NOAF/NON  that  “CEPs  have  not  been 
mitigated  to  the  extent  feasible  because  the  option  to  convert  the  passive  mitigation  systems  in 
these  homes  to  active  systems  has  not  been  attempted”  is  inconsistent  with  both  Site  data  and  the 
MCP.  First,  as  noted  above,  such  a  suggestion  entirely  ignores  the  substantial  cumulative  costs 
already  incurred  to  mitigate  CEPs.  Second,  GEI  evaluated  the  cost  associated  with  converting 
these  passive  systems  to  active  ones;  operating  an  SSDS  with  ongoing  MCP  oversight  and 
submittal  costs  is  substantial,  and  the  incremental  benefit  (if  indeed  there  is  any  such  benefit)  in 
reducing  potential  risks  beyond  the  already  existing  condition  of  NSR  does  not  justify  the 
substantial  cost. 

The  CEPs  at  these  properties  in  fact  have  been  mitigated  to  the  extent  feasible. 

3.2  Violation:  310  CMR  40.0993(4)  -  Estimates  of  Potential  Exposure 

The  NON  states  “MassDEP  assumes  that  a  basement  with  7  feet  of  headroom  could  potentially  be 
used  as  a  bedroom  and  therefore  could  be  occupied  by  a  receptor  for  up  to  12  hours  per  day.” 

AMEC  Earth  &  Environmental  (AMEC)  of  Westford,  Massachusetts  has  already  submitted,  on 
UniFirst’s  behalf,  three  comprehensive  Method  3  Risk  Characterizations  for  the  Site.  The  first 
was  submitted  as  part  of  the  Phase  Il/Phase  III  in  July  of  2008.  The  second,  a  Supplemental 
Method  3  Risk  Characterization,  was  submitted  in  May  2009  to  respond  to  comments  from 
MassDEP.  In  support  of  the  IRA  Completion  Report  submitted  in  November  2009,  AMEC 
completed  a  third  Revised  Supplemental  Method  3  Risk  Characterization  that  incorporated  data 
collected  at  the  Site  through  September  30,  2009.  These  multiple  risk  characterizations  reflect 
and  address  MassDEP’ s  evolving  policies  concerning  evaluation  of  the  vapor  intrusion  pathway. 

The  NOAF/NON  requests  preparation  of  a  fourth  Risk  Characterization  based  on  two  more  recent 
changes  in  MassDEP  policy:  (1)  use  of  exposure  durations  of  12  hours  on  the  first  floor  and  12 
hours  in  the  basement  (rather  than  20  and  4  hours,  respectively,  as  provided  for  in  existing 
MassDEP  guidance  (WSC  Policy  #02-430);  and  (2)  an  assumption  that  any  basement  with  at  least 
7  feet  of  headroom  in  an  occupied  residential  dwelling  be  treated  as  existing  “living  or  working 
space.” 

Previous  Risk  Characterizations  assumed  an  exposure  duration  of  4  hours  in  residential 
basements  not  presently  used  as  living  quarters.  This  was  consistent  both  with  current  MassDEP 
guidance  and  conditions  observed  at  these  properties.  Many  were  constructed  more  than  100 
years  ago  and  evidence  suggests  that  in  all  this  time  the  basements  have  not  been  used  as 
bedrooms.  Considering  historic  use,  and  current  zoning  and  permitting  requirements,  it  is 
unlikely  that  these  basements  will  be  converted  to  bedrooms  in  the  foreseeable  future. 

Particularly  in  urban  areas,  zoning  ordinances  and  building  codes  typically  prohibit  renovation  of 
basements  for  living  space,  at  least  absent  a  separate  route  of  egress  in  case  of  fire.  Therefore,  4 
hours  was  identified  as  a  reasonably  conservative  estimate  of  basement  exposure  under  current 
and  future  conditions. 
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To  meet  the  recommendation  made  in  the  NOAF/NON,  however,  ARCADIS  U.S.,  Inc. 
(ARCADIS)  of  Chelmsford,  Massachusetts  has  prepared  an  Updated  Revised  Supplemental  Risk 
Characterization,  included  as  Attachment  C,  in  accordance  with  the  exposure  duration 
assumptions  set  forth  under  Required  Action  No.  2.  Based  on  the  revised  risk  calculations,  a 
condition  of  NSR  does  not  exist  at  four  residential  properties  that  have  not  been  previously 
mitigated  (the  right  unit  of  9  Tufts  Street,  17  Tufts  Street,  19  Tufts  Street,  and,  with  respect  to 
potential  cumulative  indoor/outdoor  risks  to  a  future  resident,  at  105-107  Washington  Street). 

The  owners  of  each  one  of  these  properties  has  refused  mitigation. 

4.  Required  Actions 

4.1  IRA  Modification  Plan  to  Eliminate  or  Mitigate  CEPs 

In  the  NOAF/NON,  MassDEP  has  requested  that  an  IRA  Plan  Modification  be  submitted  by 
April  2,  201 1 .  In  lieu  of  an  IRA  Plan  Modification,  GEI  is  submitting  an  IRA  Completion  Report 
Amendment  (Attachment  B)  further  documenting  that  all  CEPs  have  been  “eliminated  or 
mitigated  to  the  extent  feasible.”  In  summary,  each  residence  called  out  in  the  NOAF/NON  has 
been  addressed  as  follows: 


Address 

Outcome 

17  Knowiton  Street 

Infeasible  based  on  site-specific  estimates  of  costs  to  reduce  concentrations 
beyond  NSR. 

23  Knowiton  Street 

Ceiling  in  basement  less  than  7  feet,  not  a  CEP,  and  low  concentrations 
constitute  a  condition  of  NSR. 

4  Morton  Street 

Ceiling  in  basement  less  than  7  feet,  not  a  CEP,  and  low  concentrations 
constitute  a  condition  of  NSR. 

6-8  Morton  Street 

Infeasible  based  on  site-specific  estimates  of  costs  to  reduce  concentrations 
beyond  NSR. 

27  Tufts  Street 

Infeasible  based  on  site-specific  estimates  of  costs  to  reduce  concentrations 
beyond  NSR. 

105-107  Washington  Street 

Infeasible  because  property  owner  has  denied  access. 

1 1 1  Washington  Street 

Infeasible  because  property  owner  has  denied  access  and  low  concentrations 
constitute  a  condition  of  NSR. 

4.2  Updated  Revised  Supplemental  Risk  Characterization 

As  requested,  an  Updated  Revised  Supplemental  Risk  Characterization,  prepared  in  accordance 
with  the  recommendations  set  forth  under  Required  Action  No.  2  in  the  NON/NOAF,  is  included 
as  Attachment  C.’  As  stated  in  the  attached  Risk  Characterization,  however,  based  on 
observations  of  existing  and  historical  property  conditions  and  applicable  land  use  restrictions,  we 
continue  to  deny  that  it  is  reasonably  foreseeable  either  that  residents  will  spend  12  hours  per  day 
in  these  basements  or  that  they  will  be  redeveloped  in  the  future  for  use  as  bedrooms. 


'  The  NOAF/NON  required  submission  of  “[a]n  updated  Risk  Characterization  ...  for  all  residences 
impacted  by  vapor  intrusion.”  The  Updated  Revised  Supplemental  Risk  Characterization  included  as 
Attachment  C  therefore  addresses  all  residences  at  the  Site  impacted  by  vapor  intrusion.  The  IRA 
Completion  Report  Amendment  included  as  Attachment  B  addresses  those  properties,  namely  those 
properties  specifically  referenced  in  the  NON/NOAF  and,  as  noted  in  Section  4.3  below,  additional 
properties  that  MassDEP  may  consider  to  be  situated  similarly  to  those  identified  in  the  NOAF/NON  based 
on  data  collected  since  the  IRA  Completion  Report. 
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4.3  Implementation  of  IRAs  to  Eliminate  or  Mitigate  All  CEPs 

In  the  NOAF/NON,  MassDEP  directed  UniFirst  to  “continue  to  implement  Immediate  Response 
Actions  at  the  Site  in  compliance  v/ith  the  MCP  until  you  can  document  that  all  CEPs  have  been 
eliminated  or  mitigated  to  the  extent  feasible.” 

In  addition  to  clarifying  that  the  CEPs  in  the  residences  explicitly  cited  in  the  NOAF/NON  do  not 
exist  or  have  been  eliminated  or  mitigated  to  the  extent  feasible,  in  an  effort  to  achieve  finality, 
GEI  evaluated  properties  that  MassDEP  may  consider  to  be  situated  similarly  to  those  identified 
in  the  NOAF/NON  based  on  data  collected  since  the  IRA  Completion  Report.  This  evaluation  is 
presented  in  the  IRA  Completion  Report  Amendment. 

The  information  provided  in  the  IRA  Completion  Report,  the  IRA  Completion  Report 
Amendment  (included  as  Attachment  B  to  this  response),  and  the  Updated  Revised  Method  3 
Risk  Characterization  (included  as  Attachment  C  to  this  response),  fully  documents  that  the 
requirements  of  310  CMR  40.0427(1)  have  been  met.  IRAs  have  been  completed.  We  will 
continue  to  conduct  comprehensive  response  actions  imder  the  Phase  FV  RIP. 

For  the  reasons  stated  above  and  in  the  extensive  reports  attached  to  this  response,  we  submit  that 
the  NOAF/NON  contains  multiple  factual,  technical,  and  legal  errors.  Each  alleged  instance  of 
non-compliance  is  simply  without  foundation.  In  the  interests  of  finality,  UniFirst  has  directed 
GEI  and  ARCADIS  to  expand  and  update  the  IRA  Completion  Report  and  Risk  Characterization 
to  address  head-on  each  concern  raised  in  the  NOAF/NON.  In  the  event  that  the  Northeast 
Regional  Office  concludes,  after  reading  this  response  and  its  attachments,  that  any  part  of  the 
NOAF/NON  remains  unresolved,  then  UniFirst  requests  a  meeting  be  convened  with  Assistant 
Commissioner  Commerford  to  discuss  any  remaining  concerns. 

Sincerely, 


GEI  CONSULTANTS,  INC. 


ISGxsh 

Enclosure 

c:  John  R.  Badey,  UniFirst  Corporation 

Vithal  V.  Deshpande,  City  of  Somerville 
Janine  Commerford,  MassDEP 
Andrew  Freidman,  MassDEP  via  eDEP 

N:\04516M9.0  Reports  in  ProgrcssN  19.23  IRAC NOAF NONMRAC  NOAF  NON\Response  to  NON\Responsc  to  NOAF_NON.docx 
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Commonwealth  of  Massachusetts 

Executive  Office  of  Energy  &  Environmental  Affairs 


Department  of  Environmental  Protection 

Northeast  Regional  Office  •  205B  Lowell  Street,  Wilmington  MA  01887  •  978-694-3200 


DEVAL  L  PATRICK 
Governor 


RICHARD  K.  SULUVAN  JR. 

Secretary 


TIMOTHY  P.  MURRAY  KENNETH  L.  KIMMELL 

Lieutenant  Governor  Commissioner 


Certified  Mail 

Unifirst  Corporation 
68  Jonspin  Road 
Wilmington,  M A  01887 
ATTN:  Mr.  John  R.  Badey 


February  1,  2011 

RE:  Somerville 

50  Tufts  Street 
RTN  3-23246 
IRAC  Invalidation 
NON-NE-11-3S004 


NOTICE  OF  AUDIT  FINDINGS 
NOTICE  OF  NONCOMPLIANCE 

IMMEDIATE  RESPONSE  ACTION  COMPLETION  STATEMENT  NOT  VALID 


Dear  Mr.  Badey: 

The  Massachusetts  Department  of  Environmental  Protection  (MassDEP)  has  conducted  an  audit  of 
the  Immediate  Response  Action  Completion  statement  (IRAC)  filed  for  the  above-referenced  site 
(the  Site),  which  is  identified  by  Release  Tracking  Number  3-23246.  The  IRAC  Statement, 
received  on  November  16,  2009,  was  prepared  on  your  behalf  (as  used  in  this  Notice,  “you”  refers 
to  UniFirst  Corporation)  by  GEI  Consultants,  Inc.  (GEI),  Ileen  Gladstone,  LSP  #9719. 

FINDINGS 

IRAC  Not  Valid  As  a  result  of  the  audit,  MassDEP  has  determined  that  response  actions  were 
not  performed  in  compliance  with  the  requirements  of  the  Massachusetts  Contingency  Plan  (MCP) 
and,  therefore,  the  IRAC  submittal  is  not  valid.  Violations  were  identified  that  require  additional 
actions  to  be  taken  under  the  supervision  of  an  LSP  in  order  to  come  into  compliance  with  the 
MCP. 

The  Notice  of  Noncompliance  (Attachment  A)  describes:  (1)  each  activity  identified  during  the 
audit  which  is  in  noncompliance,  (2)  the  requirements  violated,  (3)  the  actions  MassDEP  now 
wants  you  to  take,  and  (4)  the  deadlines  for  taking  these  actions. 

The  Audit  Memorandum  (Attachment  B)  describes  the  activities  MassDEP  personnel  performed 
during  the  audit  and  summarizes  relevant  site  information. 

This  information  is  available  in  alternate  format.  Call  Michelle  Waters-Ekanem,  Diversity  Director,  at  617-292-5751.  TDD#  1-866-539-7622  or  1-617-574-6868 

MassDEP  Website:  www.mass.gov/dep 

Printed  on  Recycled  Paper 
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You  do  not  need  further  MassDEP  approval  to  take  the  actions  MassDEP  has  specified. 

LICENSED  SITE  PROFESSIONAL 


A  copy  of  this  Notice  has  been  sent  to  Ileen  Gladstone  (LSP  #9719).  Please  note  that  you,  not 
your  LSP,  are  responsible  for  responding  to  this  Notice  of  Noncompliance  and  correcting  the 
violations  identified  herein. 

LIMITATIONS 


MassDEP ’s  findings  were  based  upon  the  certainty  of  the  information  reviewed  during  the  audit. 
These  findings  do  not:  (1)  apply  to  actions  or  other  aspects  of  the  site  that  were  not  reviewed  in  the 
audit,  (2)  preclude  future  audits  of  past,  current,  or  future  actions  at  the  site,  (3)  in  any  way 
constitute  a  release  from  any  liability,  obligation,  action  or  penalty  under  M.G.L.  c.  21E,  310  CMR 
40.0000,  or  any  other  law,  regulation,  or  requirement,  or  (4)  limit  the  MassDEP ’s  authority  to  take 
or  arrange,  or  to  require  any  Responsible  Party  or  Potentially  Responsible  Party  to  perform,  any 
response  action  authorized  by  M.G.L.  c.  21E  which  the  MassDEP  deems  necessary  to  protect 
health,  safety,  public  welfare,  or  the  environment. 


If  you  have  any  questions  regarding  this  Notice,  contact  Andrew  Friedmann  at  (978)  694-3217. 
Please  reference  the  Release  Tracking  Number  3-23246  in  any  future  correspondence  to 
MassDEP  regarding  the  site. 

Sincerely, 


This  electronic  copy  is  being  provided  as  a 
cost-saving  measure.  A  signed  final 
version  of  this  document  is  available  for 
review  at  the  Department. 


Johnson 

Stephen  M.  Johnson 
Deputy  Regional  Director 
Bureau  of  Waste  Site  Cleanup 


Stephen  M. 


Cc:  Data  Entry,  AUDCOM/NAFNON/IRA/INVSUB 

Cc:  (electronically):  Somerville  Board  of  Health 

Ileen  Gladstone,  LSP  (igladstone@geiconsultants.com) 


Attachments 


A :  Notice  of  N oncompliance 
B:  Audit  Memorandum 
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Attachment  A 

NOTICE  OF  NONCOMPLIANCE 
Somerville  -  50  Tufts  Street  RTN  3-23246 


PERSON/ENTITY  IN  NONCOMPLIANCE 
Unifirst  Corporation,  68  Jonspin  Road,  Wilmington,  MA 

LOCATION  WHERE  NONCOMPLIANCE  OCCURRED  OR  WAS  OBSERVED 

50  Tufts  Street,  Somerville,  MA 

DATE  WHEN  NONCOMPLIANCE  OCCURRED  OR  WAS  OBSERVED 

November  16,  2009,  the  receipt  date  of  the  Immediate  Response  Action  Completion  (IRAC) 
Statement 

DESCRIPTION  OF  REQUIREMENTS  NOT  COMPLIED  WITH 

1.  Violation:  310  CMR  40.0414(3)  -  Scope  and  Types  of  Immediate  Response  Actions 

310  CMR  40.0414(3)(b)  and  (c)  state,  in  part,  that  Immediate  Response  Actions  shall  be 
presumed  to  require  the  elimination  and/or  mitigation  of  Critical  Exposure  Pathways  (CEPs)  to 
the  extent  feasible. 

Several  residential  properties  have  CEPs  that  have  not  been  eliminated  or  mitigated  to  the  extent 
feasible,  either  because  a  mitigation  system  was  not  offered  or  the  mitigation  system  that  was 
installed  has  not  been  demonstrated  to  be  effective. 

GEI  asserted  that  it  is  infeasible  to  mitigate  a  CEP  when  the  indoor  air  contaminant  levels  are 
consistent  with  a  condition  of  No  Significant  Risk.  Based  on  this  assertion,  mitigation  systems 
were  not  offered  to  the  following  four  residential  buildings: 

•  23  Knowlton  Street; 

•  6-8  Morton  Street; 

•  105-107  Washington  Street;  and 

•  111  Washington  Street. 

The  requirement  to  eliminate,  mitigate  or  prevent  a  CEP  applies  regardless  of  the  quantitative 
level  of  risk.  Determination  of  a  condition  of  NSR  is  not,  in  and  of  itself,  sufficient  justification 
to  conclude  that  elimination  or  mitigation  of  a  CEP  is  not  feasible. 
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In  addition  to  the  buildings  listed  above,  the  effectiveness  of  passive  mitigation  systems  in  the 
residential  buildings  listed  below  has  not  been  demonstrated: 


•  1 7  Knowlton  Street; 

•  4  Morton  Street;  and 

•  27  Tufts  Street. 


For  these  residences,  PCE  has  been  detected  in  indoor  air  in  one  or  more  post-mitigation 
sampling  rounds.  The  presence  of  PCE  indicates  the  CEPs  have  not  been  mitigated  to  the  extent 
feasible  because  the  option  to  convert  the  passive  mitigation  systems  in  these  homes  to  active 
systems  has  not  been  attempted. 


2.  Violation:  310  CMR  40.0993  (4)  -  Estimates  of  Potential  Exposure 


Per  310  CMR  40.0993(4),  the  magnitude  of  each  receptor’s  total  exposure  to  the  oil  and/or 
hazardous  material  at  the  disposal  site  is  calculated  in  a  manner  which  provides  a  conservative 
estimate  of  the  potential  exposures. 

MassDEP  assumes  that  a  basement  with  7  feet  of  headroom  could  potentially  be  used  as  a 
bedroom  and  therefore  could  be  occupied  by  a  receptor  for  up  to  twelve  hours  per  day.  The  risk 
assessment  used  to  support  the  IRAC  (Appendix  C  of  the  IRAC  Statement)  assumed  an  exposure 
duration  in  the  basement  of  four  hours.  This  exposure  assumption  does  not  provide  a 
conservative  estimate  for  unrestricted  use  and  cannot  be  used  to  support  a  conclusion  of  No 
Significant  Risk. 


ADDITIONAL  COMMENT 

Due  to  the  relatively  low  cost  of  SSD  systems,  MassDEP  considers  installation  of  these  systems 
feasible  to  mitigate  or  eliminate  most  CEP  conditions  caused  by  vapor  intrusion.  GEI  has 
concluded  that  repeated  trials  at  the  site  have  demonstrated  that  conventional  SSD  systems  have 
no  utility.  However,  the  pre-  and  post-mitigation  indoor  air  data  from  on-site  buildings  that 
received  conventional  SSD  systems  indicate  that  the  systems  are  effective  in  reducing  or 
eliminating  vapor  intrusion  (Table  1  in  the  Audit  Memorandum). 
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DESCRIPTION  OF  REQUIRED  ACTIONS 

MassDEP  hereby  notifies  you  that  the  following  response  actions  are  necessary  in  order  to  bring 
the  site  back  into  compliance  with  the  MCP: 

1.  An  Immediate  Response  Action  Plan  Modification  must  be  submitted  within  60  days  of 
the  date  of  this  letter  and  must  include  plans  to  eliminate  or  mitigate  to  the  extent  feasible 
CEPs  at  the  following  residences; 

•  1 7  Knowlton  Street; 

•  23  Knowlton  Street; 

•  4  Morton  Street; 

•  6-8  Morton  Street; 

•  27  Tufts  Street; 

•  105-107  Washington  Street;  and 

•  111  Washington  Street. 

This  plan  should  include  a  schedule  of  work  to  be  done  for  each  residence,  and  a 
schedule  for  additional  indoor  air  sampling  where  needed. 

As  noted  previously,  in  most  cases  MassDEP  recommends  the  use  of  SSD  systems  to 
mitigate  vapor  intrusion.  Prior  to  system  installation,  subslab  quantitative  diagnostic  air 
flow  and  pressure  testing  can  be  used  determine  the  most  effective  design  for  each 
building. 

If  a  SSD  system  is  installed,  the  primary  performance  standards  used  to  confirm  system 
effectiveness  are  the  demonstration  of  a  negative  pressure  field  under  the  slab  and  the 
comparison  of  air  sampling  data  collected  before  and  after  system  installation. 

2.  An  updated  Risk  Characterization  must  be  submitted  within  60  days  of  this  letter  for  all 
residences  impacted  by  vapor  intrusion. 

In  order  to  demonstrate  No  Significant  Risk  for  residential  use,  the  appropriate  exposure 
assumptions  used  in  calculating  an  average  daily  exposure  should  be  continuous  exposure 
(24  hours  per  day,  365  days  per  year,  for  30  years).  These  assumptions  address  the 
homebound  adult  and  unrestricted  use  of  the  residence.  If  more  than  one  EPC  is 
developed  for  a  building,  such  as  an  EPC  for  the  basement  and  an  EPC  for  the  first  floor, 
the  exposure  durations  can  be  subdivided  accordingly  in  order  to  estimate  a  time- 
weighted  average  daily  dose.  For  residences,  MassDEP  recommends  assuming  an 
exposure  duration  of  12  hours  in  the  basement  or  the  bottom-most  floor  and  12  hours  on 
upper  floors,  provided  there  is  sufficient  data  to  develop  location-specific  EPCs. 
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3.  You  must  continue  to  implement  Immediate  Response  Actions  at  the  Site  in  compliance 
with  the  MCP  until  you  can  document  that  all  CEPs  have  been  eliminated  or  mitigated  to 
the  extent  feasible. 

4.  After  completion  of  these  required  activities,  submit  a  Post-Audit  Completion  Statement, 
in  accordance  with  310  CMR  40.1 170,  to  the  MassDEP  and  to  the  attention  of  Andrew 
Friedmann.  A  copy  of  the  Post-Audit  Completion  Statement  is  available  at 
http://mass.gov/dep/cleanup/approvals/trforms.htm. 
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Attachment  B 
AUDIT  MEMORANDUM 


I.  AUDIT  ACTIVITIES 

The  audit  consisted  of  the  following  activities: 

•  A  review  of  the  Immediate  Response  Action  Completion  Statement,  received 
November  16,  2009  and  other  information  in  the  MassDEP  files. 

II.  SITE  SUMMARY 

The  Site  includes  the  50  Tufts  Street  property  (the  Property),  residential  and  commercial 
properties  in  the  neighborhood  to  the  east  and  west  of  the  Property,  and  the  Michael  E,  Capuano 
Early  Childhood  Center  (Capuano  Center).  An  approximately  20,594  ft^  one-story  building  is 
located  at  50  Tufts  Street.  The  release  of  chlorinated  volatile  organic  compounds  (VOCs)  into 
soil  and  groundwater  is  associated  with  the  former  use  of  this  building  as  a  dry  cleaning  supply 
repackaging  and  distribution  facility.  The  facility  operated  from  approximately  1955  through 
2002. 

The  highest  concentrations  of  chlorinated  VOCs  are  located  at  50  Tufts  Street.  Up  to  52,000 
ug/L  of  tetrachloroethylene  (PCE),  220,000  ug/L  trichloroethylene  (TCE)  and  290,000  ug/L 
1,1,1-trichloroethane  (TCA)  were  found  in  groundwater  on  the  property.  Groundwater  depth  at 
the  site  ranges  from  approximately  8.5  feet  to  13  feet  below  ground  surface.  Overburden 
groundwater  flow  is  toward  the  southeast. 

Unifirst  Corporation  received  a  Notice  of  Responsibility  from  MassDEP  dated  November  9, 
2005,  and  has  been  conducting  response  actions  since  March,  2006.  In  the  NOR,  MassDEP 
required  an  Immediate  Response  Action  due  to  the  detection  of  contamination  near  residential 
structures. 

Immediate  Response  Actions 

Response  actions  have  included  investigations  into  the  nature  and  extent  of  contamination  in 
groundwater,  soil,  soil  gas,  and  indoor  air  at  the  50  Tufts  Street  property,  at  1 13  residences  and 
commercial  properties  located  in  the  neighborhood  over  the  groundwater  plume  and  at  the 
Capuano  Early  Childhood  Center. 

GEI  developed  three  remedial  options  to  eliminate/mitigate  vapor  intrusion  into  the  homes  and 
businesses  associated  with  the  Tufts  Street  site: 

•  Option  1  is  a  conventional  Sub-Slab  Depressurization  (SSD)  system.  These  system 
follow  a  design  similar  to  those  commonly  used  for  vapor  mitigation.  Sub-slab 
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vapors  are  pulled  through  a  piping  network  by  an  in-line  fan  and  discharged  from  an 
exhaust  pipe  above  the  roofline; 

•  Option  2  is  a  passive  system  with  a  vapor  trench.  This  option  is  installed  when  there 
is  a  fieldstone  or  brick  foundation,  and  poor  sub-slab  air  flow.  Option  2  consists  of 
sealing  the  foundation  walls  with  a  vapor  barrier  system,  installing  a  vapor  trench 
around  the  basement  perimeter,  and  sealing  the  floor  with  epoxy.  A  piping  network 
connects  the  trench  to  an  exhaust  pipe  above  the  roofline;  and 

•  Option  3  is  a  passive  system  with  the  installation  of  a  new  floor.  This  option  is 
installed  for  buildings  with  an  incompetent  concrete  floor,  fieldstone  or  brick 
foundation,  and  poor  sub-slab  air  flow.  Foundation  walls  are  sealed  with  a  vapor 
barrier  system.  The  floor  is  removed,  vapor  sump  systems  are  installed,  and  a  new 
concrete  floor  is  poured  and  sealed.  Sub-slab  pipes  are  connected  to  a  piping 
network  that  discharges  through  a  pipe  above  the  roofline. 

To  date,  vapor  mitigation  systems  have  been  installed  at  19  properties  with  a  confirmed  or  likely 
Condition  of  Substantial  Release  Migration  (SRM).  Currently,  eleven  of  these  systems  are 
passive  and  eight  are  active.  The  effectiveness  of  the  active  systems  was  assessed  with  between 
1  and  7  rounds  of  indoor  air  testing,  as  well  as  the  measurement  of  a  negative  pressure  in  the  sub¬ 
slab  relative  to  the  indoor  air.  The  effectiveness  of  the  passive  systems  was  assessed  with 
between  1  and  5  rounds  of  indoor  air  testing. 

Mitigation  systems  have  not  been  installed  in  several  of  the  buildings  with  SRM  conditions.  The 
IRAC  stated  that  mitigation  systems  were  not  necessary  in  these  buildings  because  a  risk 
characterization  performed  by  AMEC  Earth  and  Environmental  (AMEC)  concluded  a  Condition 
of  No  Significant  Risk  exists  or  is  likely  to  exist  (dependent  upon  confirmatory  indoor  air 
sampling)  at  each  location. 

The  Method  3  Risk  Characterization  performed  by  AMEC  used  both  temporal  and  spatial 
averaging  to  estimate  Exposure  Point  Concentrations  (EPCs)  for  residences.  For  residences 
where  3  or  more  indoor  air  sampling  rounds  had  been  completed,  the  average  value  was  used  for 
the  EPC.  If  there  were  fewer  than  3  sampling  rounds,  the  maximum  detected  value  was  used  as 
the  EPC.  If  a  Contaminant  of  Potential  Concern  was  not  detected  in  the  building,  one-half  the 
lowest  laboratory  reporting  limit  was  used  as  the  EPC.  The  time  weighted  average  used  to 
calculate  the  EPCs  assumed  20  hours  on  the  first  floor  and  4  hours  in  the  basement. 

Pre-  and  post-installation  indoor  air  data  is  available  from  four  on-site  homes  where 
“conventional”  SSD  systems  were  installed  (Table  1).  The  data  indicates  these  systems  were 
effective  at  either  mitigating  or  eliminating  vapor  intrusion. 
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Table  1 

Concentrations  of  PCE  (^g/m^)  in  Basement  Air  of  Homes  with  Conventional  SSD  Systems. 

Address  Pre-SSDS  Sampling  Post  SSDS  Sampling 

Levels  Rounds  Levels  Rounds 


95R  Franklin  Street 

106 

1 

1.3-3.5 

2 

1 3  Knowlton  Street 

ND-6 

2 

ND 

1 

31-33  Knowlton  Street 

3-33 

2 

ND  -  4.9 

6 

23  Tufts  Street 

2.3-125 

6 

ND-1.4 

5 

In  each  of  the  above  buildings,  SSD  systems  appear  to  have  significantly  reduced  the  maximum 
concentration  of  PCE  in  indoor  air.  These  data  do  not  support  the  assertion  that  conventional 
SSD  systems  do  not  have  “utility”  for  this  site. 

III.  RISK  ASSESSMENT 

A  Method  3  risk  assessment  was  performed  to  estimate  risks  associated  with  exposure  to 
contaminants  of  concern  in  soil,  groundwater  and  indoor  air.  The  risk  assessment  concluded  that 
a  Condition  of  No  Significant  Risk  exists  at  16  residential  properties  for  both  current  and  future 
unrestricted  use.  This  conclusion  is  based  on  an  assumed  4  hours  per  day  exposure  in  residential 
basements. 

IV.  DETERMINATION 

On  the  basis  of  the  activities  performed  during  the  audit  and  in  reliance  upon  the  accuracy  of  that 
information,  MassDEP  makes  the  Determination  that  violations  of  the  MCP  were  found  in  the 
actions  audited,  as  outlined  in  Attachment  A. 
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CRA . Comprehensive  Response  Action 

DNAPL . dense  non-aqueous  phase  liquid 

EPEM . Exposure  Pathway  Elimination  Measure 

. square  foot/feet 

HP . horsepower 

IRA . Immediate  Response  Action 

ESP . Licensed  Site  Professional 

MassDEP . Massachusetts  Department  of  Environmental  Protection 

MBTA . Massachusetts  Bay  Transportation  Authority 

MCP . Massachusetts  Contingency  Plan 

MNA . Monitored  Natural  Attenuation 

NOAF . Notice  of  Audit  Findings 

NON . Notice  of  Non-Compliance 

NSR . No  Significant  Risk 

PCE . . . tetrachloroethylene  (perchloroethylene) 

PE) . photoionization  detector 

RAO . Response  Action  Outcome 

RAP . Release  Abatement  Plan 

RIP . Remedy  Implementation  Plan 

RMR . Remedial  Monitoring  Report 

ROS . Remedy  Operation  Status 

RTN . Release  Tracking  Number 

SSDS . sub-slab  depressurization  system 

SVE . soil  vapor  extraction 

TC  A . 1,1,1  -trichloroethane 

TV . Threshold  Value 

VOC . volatile  organic  compound 
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Executive  Summary 


On  behalf  of  UniFirst  Corporation  (UniFirst)  of  Wilmington,  Massachusetts,  GEI 
Consultants,  Inc.  (GEI)  prepared  this  Immediate  Response  Action  (IRA)  Completion  Report 
Amendment  to  address  issues  that  the  Massachusetts  Department  of  Environmental 
Protection  (MassDEP)  raised  in  a  Notice  of  Audit  Findings  and  Notice  of  Noncompliance 
(NOAF/NON)  dated  February  1,  201 1  concerning  IRA  Completion  Report  and  Remedial 
Monitoring  Report  (RMR)  No.  1 1  (IRA  Completion  Report)  submitted  for  the  50  Tufts  Street 
site  (Site)  on  November  13,  2009. 

The  Site  includes  the  50  Tufts  Street  property  (the  Property),  residential  and  commercial 
properties  in  the  neighborhood  to  the  east  and  west  of  the  Property,  and  the  Michael  E. 
Capuano  Early  Childhood  Center  (Capuano  Center).  Chlorinated  volatile  organic 
compounds  (VOCs),  particularly  tetrachloroethylene  (also  called  perchloroethylene  [PCE]), 
have  been  measured  in  soil,  groundwater,  soil  vapor,  and  indoor  air  at  the  Site. 

The  Site  has  been  in  Phase  IV  since  August  2009.  GEI  submitted  the  Phase  II 
Comprehensive  Site  Assessment  (CSA)  and  Phase  III  Evaluation  of  Remedial  Alternatives 
(Phase  Il/Phase  III)  on  July  16,  2008.  The  Phase  IV  Remedial  Implementation  Plan  (RIP) 
was  submitted  on  August  10,  2009.  As  discussed  in  the  Phase  Il/Phase  III  and  Phase  IV  RIP, 
the  remedial  alternative  selected  for  the  Site  includes  operation  of  a  soil  vapor  extraction 
(SVE)  system  on  the  Property,  implementation  and  maintenance  of  Exposure  Pathway 
Elimination  Measures  (EPEMs)  to  mitigate  complete  vapor  intrusion  pathways,  and 
Monitored  Natural  Attenuation  (MNA)  for  groundwater.  The  IRA  Completion  Report  was 
filed  following  submittal  of  the  Phase  FV  RIP,  in  accordance  with  the  Massachusetts 
Contingency  Plan  (MCP;  310  CMR  40.0427). 

In  the  NOAF/NON,  MassDEP  has  announced  that  it  “recommends  assuming  an  exposure 
duration  of  12  hours  in  the  basement  or  the  bottom-most  floor  and  12  hours  on  upper  floors” 
for  any  basement  that  has  at  least  7  feet  of  headroom,  without  regard  to  its  actual  present  use. 
This  recommendation  is  at  odds  with  existing  MassDEP  risk  characterization  guidance,  and 
with  actual  and  foreseeable  property  uses.  Nonetheless,  with  this  IRA  Completion  Report 
Amendment,  GEI  also  is  submitting  an  Updated  Revised  Supplemental  Method  3  Risk 
Characterization  prepared  by  ARCADIS  U.S.,  Inc.  (ARCADIS).  That  Report  reflects  the 
exposure  assumptions  that  MassDEP  requested  in  its  NOAF/NON  and  data  collection  and 
EPEM  modification  measures  completed  by  GEI  as  of  February  14,  201 1 .  The  Updated 
Revised  Supplemental  Method  3  Risk  Characterization  again  concludes  that  a  condition  of 
No  Significant  Risk  (NSR)  exists  for  all  residential  properties  except  for  four  residences 
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(only  one  of  which  is  listed  in  the  NOAF/NON)  for  which  access  to  implement  EPEMs  has 
been  denied. 

In  the  NOAF/NON,  MassDEP  challenged  the  adequacy  of  GEI’s  determinations  in  the  IRA 
Completion  Report  that  IRAs  were  complete  with  respect  to  a  subset  of  seven  properties. 

The  NOAF/NON  listed  four  residential  properties  where,  according  to  MassDEP,  mitigation 
systems  were  not,  but  should  have  been,  offered.  For  each  of  these  properties,  as  well  as 
other  properties  with  similar  characteristics,  that  were  not  identified  in  the  NOAF/NON,  GEI 
conducted  a  property-specific  study  of  the  feasibility  of  eliminating  or  mitigating  the  Critical 
Exposure  Pathway  (CEP).  The  results  are  provided  in  Sections  3  and  4  of  this  IRA 
Completion  Report  Amendment.  Specifically,  with  respect  to  the  four  residential  properties 
identified  in  the  NOAF/NON,  EPEMs  were  either  not  feasible  or  not  required  at  these 
properties  because: 

■  Mitigation  systems,  in  fact,  were  offered  and  refused  by  owners  of  two  properties, 
105-107  Washington  Street  and  111  Washington  Street; 

■  Headroom  in  the  unoccupied  basement  at  one  property,  23  Knowlton  Street,  is  less 
than  7  feet,  and  chlorinated  VOCs  have  not  been  detected  on  the  first  floor,  so  there 
never  was  an  IRA  condition;  and 

■  Due  to  building  age,  construction  details,  and  poor  sub-slab  communication,  the  cost 
of  implementing  an  EPEM  at  the  fourth  property,  6-8  Morton  Street,  that  would 
further  reduce  already  low  concentrations  measured  in  the  basement  would  be 
prohibitive  -  many  times  the  $5,000  estimated  cost  that  MassDEP  has  said  it  used  as 
a  benchmark  for  “presumptive  feasibility”  of  sub-slab  depressurization  systems 
(SSDSs)  for  retrofitted  CEP  mitigation  measures. 

MassDEP  identified  three  other  properties  in  the  NOAF/NON  at  which  EPEMs  have  been 
installed  that  have  not  entirely  eliminated  the  CEP:  17  Knowlton  Street,  27  Tufts  Street,  and 
4  Morton  Street.  Headroom  in  the  unoccupied  basement  at  4  Morton  is  less  than  7  feet,  and 
chlorinated  VOCs  have  not  been  detected  on  the  first  floor  since  the  EPEM  was  installed,  so 
there  is  no  CEP.  In  addition,  the  EPEM  has  been  successful  in  achieving  a  condition  of  NSR. 

With  respect  to  the  remaining  two  properties,  sampling  results  consistently  demonstrate  that 
the  EPEMs  have  been  successful  both  in  achieving  a  condition  of  NSR  and  in  mitigating 
CEPs  to  the  extent  feasible.  That  compounds  of  concern  have  been  mitigated  at  substantial 
cost  but  not  completely  eliminated  is  entirely  consistent  with  the  MCP  (310  CMR 
40.0414[3]).  The  suggestion  in  the  NOAF/NON  that  “CEPs  have  not  been  mitigated  to  the 
extent  feasible  because  the  option  to  convert  the  passive  mitigation  systems  in  these  homes  to 
active  systems  has  not  been  attempted”  is  inconsistent  with  both  Site  data  and  the  MCP.  The 
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MCP  does  not  require  that  a  new  feasibility  evaluation  be  conducted  each  time  that  remedial 
measures  have  been  implemented  without  regard  to  the  costs  already  incurred  to  implement 
such  measures. 

This  IRA  Completion  Report  Amendment  is  being  submitted  in  lieu  of  an  IRA  Plan 
Modification  since  the  CEPs  at  the  properties  identified  in  the  NOAF/NON  have  been 
eliminated  or  mitigated  to  the  extent  feasible  (310  CMR  40.  0414[3]  and  [4]),  in 
conformance  with  the  requirements  of  the  MCP,  and  operation  and  maintenance  of  installed 
EPEMs  are  being  continued  as  Comprehensive  Response  Actions  (CRAs).  The 
Phase  Il/Phase  III  evaluations  have  been  completed  for  the  Site  and  a  Phase  IV  RIP  is  being 
implemented.  The  IRA  has  been  closed  in  accordance  with  the  MCP  (310  CMR  40.027). 
CRAs  will  continue  to  be  performed  as  Phase  IV  activities  for  the  Site  (310  CMR  40.029),  in 
accordance  with  the  Phase  IV  RIP. 
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Immediate  Response  Action  Completion  Report 
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50  Tufts  Street,  Somerville,  Massachusetts 
Uni  First  Corporation 
April  1,  2011 


1.  Introduction 


On  behalf  of  UniFirst  Corporation  (UniFirst)  of  Wilmington,  Massachusetts,  GEI 
Consultants,  Inc.  prepared  this  Immediate  Response  Action  (IRA)  Completion  Report 
Amendment  for  the  site  identified  as  50  Tufts  Street  in  Somerville,  Massachusetts  (the  Site; 
Fig.  1-1).  The  Site  includes  the  50  Tufts  Street  property  (the  Property),  properties  in  the 
neighborhoods  east  and  immediately  west  of  the  Property,  and  the  Michael  E.  Capuano  Early 
Childhood  Center  (Capuano  Center)  located  at  150  Glen  Street  (Fig.  1-2). 

GEI  submitted  “IRA  Completion  Report  and  Remedial  Monitoring  Report  (RMR)  No.  11” 
(IRA  Completion  Report)  to  the  Massachusetts  Department  of  Environmental  Protection 
(MassDEP)  on  November  13,  2009.  The  MassDEP  issued  to  UniFirst  a  Notice  of  Audit 
Findings  and  Notice  of  Noncompliance  (NOAF/NON)  (NON-NE-1 1-3S004)  dated 
February  1,  201 1.  A  copy  is  provided  in  Appendix  A.  The  information  provided  in  this 
report  addresses  the  request  for  additional  information  for  individual  properties  identified  in 
Required  Action  No.  1  and  3  in  the  NON.  With  this  Report,  GEI  also  is  submitting  an 
Updated  Revised  Supplemental  Method  3  Risk  Characterization  prepared  by  ARC  ADIS 
U.S.,  Inc.  (ARC ADIS)  that  addresses  the  request  for  additional  information  in  Required 
Action  No.  2  of  the  NON. 

1.1  Background 

1. 1. 1  Regulatory  Submittals 

For  tracking  and  reporting  purposes,  MassDEP  Release  Tracking  Numbers  (RTNs)  for  this 
Site  have  been  consolidated  under  one  number,  RTN  3-23246.  The  IRA  Plan  associated  with 
RTN  3-23246  was  submitted  to  MassDEP  on  January  9,  2006.  The  Site  is  currently 
classified  as  Tier  IC  (Permit  No.  W085813). 

Chlorinated  volatile  organic  compounds  (VOCs),  particularly  tetrachloroethylene  (also  called 
perchloroethylene  [PCE]),  have  been  detected  in  soil,  groundwater  (shallow  and  deep 
overburden,  and  bedrock),  soil  vapor,  and  indoor  air  at  portions  of  the  Site.  The  detection  of 
chlorinated  VOCs  in  indoor  air  at  some  buildings  required  the  implementation  of  an  IRA. 
IRA  activities  by  UniFirst  began  at  the  Site  in  March  2006  and  primarily  included: 

■  Conducting  Site- wide  indoor  air  and  subsurface  sampling  and  testing; 

■  Mitigating  vapor  intrusion  pathways  resulting  in  measurable  concentrations  of 
chlorinated  VOCs  above  laboratory  reporting  limits  in  living  or  working  spaces  in 
occupied  residences  and  at  the  Capuano  Center  (a  condition  defined  as  a  Critical 
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Exposure  Pathway  [CEP]  in  the  Massachusetts  Contingency  Plan  [MCP]),  if  feasible; 
and 

■  Mitigating  vapor  intrusion  pathways  resulting  in  concentrations  of  chlorinated  VOCs 
measured  in  indoor  air  at  commercial  buildings  above  those  that  would  constitute  a 
condition  of  No  Significant  Risk  (NSR),  based  on  a  Method  3  Risk  Characterization. 

A  detailed  description  of  the  Site,  the  history  of  releases,  and  the  response  actions  conducted 
at  the  Site  was  presented  in  previously  submitted  reports.  A  list  of  previous  regulatory 
submittals  to  MassDEP  that  document  IRA  and  Comprehensive  Response  Actions  (CRAs)  at 
the  Site  by  UniFirst  (since  January  2006)  is  presented  in  Table  1-1 . 

The  “Phase  II  Comprehensive  Site  Assessment  (CSA),  Method  3  Risk  Characterization,  and 
Phase  III  Remedial  Action  Plan  (RAP)”  (Phase  Il/Phase  III)  for  the  Site  was  submitted  to 
MassDEP  on  July  14,  2008.  The  “Phase  IV  Remedy  Implementation  Plan  (RIP)”  (Phase  IV) 
was  submitted  to  MassDEP  on  August  10,  2009. 

The  IRA  Completion  Report  was  submitted  to  MassDEP  on  November  13,  2009.  The  IRA 
Completion  Report  documented  that  the  IRA  was  successful  in  stabilizing  Site  conditions, 
eliminating  Imminent  Hazards,  and  eliminating  and/or  mitigating  CEPs  to  the  extent  feasible, 
pending  the  completion  of  a  risk  assessment  and  feasibility  study.  Therefore,  the  IRA 
Completion  Report  concluded  that  IRAs  were  complete,  in  accordance  with  the  MCP  (310 
CMR  40.0427).  As  provided  for  in  the  Phase  IV,  GEI  continued  to  operate  and  maintain 
Exposure  Pathway  Elimination  Systems  (EPEMs)  and  implement  monitoring  and  other 
response  actions  as  CRAs. 

1.1.2  Mitigation  Options 

As  explained  multiple  times  in  past  reports  submitted  to  MassDEP,  GEI  considered  three 
different  options  for  EPEMs  for  each  property.  Options  were  evaluated  in  sequential  order 
based  on  site-specific  conditions.  The  three  options  were: 

■  Option  1  (SSDSI  -  A  sub-slab  depressurization  system  (SSDS)  is  appropriate  for 
buildings  with  a  competent  concrete  floor  slab,  cast-in-place  concrete  walls,  and  good 
sub-slab  air  flow.  Sub-slab  vapors  are  driven  through  a  piping  network  through 
operation  of  an  in-line  fan  and  discharged  from  an  exhaust  pipe  above  the  roofline. 

■  Option  2  (vapor  trench)  -  This  option  is  appropriate  for  buildings  with  a  competent 
concrete  floor,  a  fieldstone  or  brick  foundation,  and  poor  sub-slab  air  flow.  Pre¬ 
design  inspection  and  testing  conducted  at  the  Site  has  demonstrated  that  the 
combination  of  poor  sub-slab  air  flow  and  a  porous  foundation  prevent  an  SSDS  from 
operating  effectively.  To  address  these  conditions,  foundation  walls  are  sealed  with  a 
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vapor  barrier  system,  a  vapor  trench  is  completed  around  the  basement  perimeter,  and 
the  floor  is  sealed  with  epoxy.  Sub-slab  vapors  are  vented  through  a  piping  network 
that  discharges  through  an  exhaust  pipe  above  the  roofline. 

■  Option  3  (new  slab  installation)  -  This  option  is  appropriate  for  buildings  with  an 
incompetent  concrete  floor,  fleldstone  or  brick  foundation,  and  poor  sub-slab  air  flow. 
Pre-design  inspection  and  testing  conducted  at  the  Site  has  demonstrated  that  the 
combination  of  poor  sub-slab  air  flow,  a  porous  foundation,  and  incompetent  floor 
slab  prevent  an  SSDS  from  operating  effectively.  To  address  these  conditions, 
foundation  walls  are  sealed  with  a  vapor  barrier  system.  In  addition,  the  floor  is 
removed,  vapor  sump  systems  are  installed,  and  a  new  concrete  floor  is  poured  and 
sealed  with  a  bituthene  mastic  sealer.  Sub-slab  vapors  are  vented  through  a  piping 
network  that  discharges  through  an  exhaust  pipe  above  the  roofline. 

Option  1  -  installation  of  an  SSDS  was  considered  first.  It  was  in  fact  the  preferred  option. 
Options  2  and  3  -  which  MassDEP  has  termed  “passive  systems”  -  were  considered  only 
after  the  Site  inspection  and  engineering  evaluation  demonstrated  that  installation  of  an 
effective  SSDS  was  not  feasible  due  to  building  characteristics  and  other  Site-specific 
factors.  Options  2  and  3  can  accommodate  a  fan  and  be  operated  as  a  combined  “passive” 
and  “active”  system. 

MassDEP  has  acknowledged  that  Site-specific  issues  may  affect  the  costs  of  implementing 
measures  to  eliminate  or  mitigate  CEPs.  The  building  and  its  setting  may  significantly  affect 
the  available  remedial  options  and  cost  of  addressing  CEPs.  Examples  of  situations  to  be 
considered  for  this  evaluation  include:  (1)  building  conditions  requiring  reconstruction  of 
basement  walls  or  pouring  of  new  slabs;  (2)  the  installation  of  raised  floors  to  accommodate 
sub-slab  piping  systems;  or  (3)  the  need  for  an  excessive  number  of  extraction  points  and 
fans  due  to  poor  sub-slab  communication. 

GEI  conducted  pre-design  inspections,  which  in  most  cases  included  assessment  of  geologic 
conditions  beneath  the  slab,  a  sub-slab  soil  communication  test,  measurement  of 
concentrations  of  total  VOCs  beneath  the  slab  using  a  photoionization  detector  (PID),  and 
evaluation  of  the  basement  floor,  foundation  walls,  and  utility  penetrations.  Based  on  the 
results  of  the  communication  test,  geologic  conditions  beneath  the  building  slab,  and  the 
condition  and  types  of  floor,  foundations,  and  utility  penetrations,  GEI  assessed  whether 
installation  of  an  effective  SSDS  would  be  feasible.  Initial  attempts  to  install  SSDSs  at  the 
Site  demonstrated,  for  example,  that  inadequate  sub-slab  communication,  presence  of 
fleldstone  or  brick  basement  walls,  or  incompetent  or  nonexistent  basement  flooring  would 
prevent  the  SSDS  from  creating  a  consistent  and  sufficient  pressure  gradient.  If  an  SSDS 
would  not  be  effective,  or  if  a  property  owner  declined  an  SSDS  due  to  aesthetic  concerns 
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about  installation  of  an  external  radon-type  fan  and  piping,  then  other  remedial  options  were 
evaluated  and  implemented. 

Each  EPEM  was  installed  by  EMS  Development,  Inc.  (EMS)  of  Westford,  Massachusetts 
under  the  supervision  of  a  Massachusetts  Licensed  Construction  Supervisor.  To  evaluate  the 
effectiveness  of  each  EPEM,  confirmatory  indoor  air  sampling  was  conducted  repeatedly  at 
each  property.  The  process  for  selecting,  installing,  testing,  and  in  some  cases  modifying 
each  EPEM  was  reported  in  seven  IRA  status  reports  and  Remedial  Monitoring  Reports 
submitted  to  MassDEP  over  a  period  of  three  years.  Despite  its  active  ongoing  role  at  this 
Site,  MassDEP  made  no  written  comment  on  those  reports. 

1.1.3  N  OAF/NON 

MassDEP  issued  an  NOAF/NON  for  the  IRA  Completion  Report  on  February  1,  201 1. 
Required  Action  No.  1  of  the  NON  requested  that  an  IRA  Plan  Modification  be  submitted 
within  60  days  of  the  date  of  the  NON  and  include  plans  to  eliminate  or  mitigate  to  the  extent 
feasible  CEPs  at  the  following  properties: 

■  17  Knowlton  Street 

■  23  Knowlton  Street 

■  4  Morton  Street 

■  6-8  Morton  Street 

■  27  Tufts  Street 

■  105-107  Washington  Street 

■  111  Washington  Street 

Information  pertaining  to  Requirement  No.  1  is  presented  in  Section  3  of  this  Report. 

Required  Action  No.  3  of  the  NON  required  documentation  demonstrating  that  all  CEPs  at 
the  Site  be  eliminated  or  mitigated  to  the  extent  feasible.  This  information  is  presented  in 
Section  4  of  this  Report.  In  preparing  the  NOAF/NON,  MassDEP  reviewed  information  only 
up  to  the  IRA  Completion  Report  submitted  on  November  13,  2009.  GEI  has  continued  to 
conduct  CRAs  since  that  time.  In  Section  4,  GEI  evaluated  additional  properties  with 
characteristics  similar  to  those  that  were  identified  in  the  NOAF/NON  based  on  data 
collected  through  February  14,  201 1 . 

With  this  Report,  GEI  also  is  submitting  an  Updated  Revised  Supplemental  Method  3  Risk 
Characterization  prepared  by  ARCADIS  that  addresses  the  request  for  additional  information 
in  Required  Action  No.  2  of  the  NON.  The  Updated  Revised  Supplemental  Method  3  Risk 
Characterization  also  evaluates  data  collected  through  February  14,  2011. 
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This  IRA  Completion  Report  Amendment  is  being  submitted  in  lieu  of  an  IRA  Plan 
Modification  since  the  CEPs  at  the  properties  identified  in  the  NOAF/NON  have  been 
eliminated  or  mitigated  to  the  extent  feasible  (310  CMR  40.  0414[3]  and  [4])  in  conformance 
with  the  requirements  of  the  MCP,  and  operation  and  maintenance  of  installed  EPEMs  are 
being  continued  as  CRAs.  The  Phase  Il/Phase  HI  evaluations  have  been  completed  for  the 
Site  and  a  Phase  IV  RIP  is  being  implemented.  The  IRA  has  been  closed  in  accordance  with 
the  MCP  (310  CMR  40.027).  CRAs  will  continue  to  be  performed  as  Phase  IV  activities  for 
the  Site  (310  CMR  40.029),  in  accordance  with  the  Phase  IV  RIP. 

1 .2  Contact  Information 

Person  Undertaking  the  IRA 
John  R.  Badey 

Vice  President  of  Distribution  and 
Engineering 
UniFirst  Corporation 
68  Jonspin  Road 
Wilmington,  M A  01887 
978-658-8888 

1.3  Purpose 

The  purpose  of  this  submittal  is  to  provide  additional  information  for  individual  properties  to 
respond  to  the  NOAF/NON  from  the  MassDEP  dated  February  1,  201 1,  and  to  document  the 
completion  of  IRA  activities  in  accordance  with  the  MCP. 

1.4  Submittals 

This  report  is  being  submitted  as  an  attachmeht  to  the  Response  to  NOAF/NON,  dated 
April  1 ,  201 1 ,  and  addresses  Required  Actions  No.  1  and  No.  3  in  the  NON.  The  Updated 
Revised  Supplemental  Method  3  Risk  Characterization  requested  under  Required  Action 
No.  2,  prepared  separately  by  ARCADIS,  is  also  being  submitted  as  an  attachment  to  the 
Response  to  NOAF/NON.  A  comprehensive  deliverable,  containing  each  of  these 
documents,  was  submitted  with  the  Post-Audit  Completion  Statement  (BWSC-1 11)  through 
eDEP  (Transaction  No.  373046),  as  requested  under  Required  Action  No.  4.  A  copy  of  the 
transmittal  form  is  included  in  Appendix  B. 

1.5  Public  Involvement  (310  CMR  40.1400) 

GEI  provides  key  documents  to  the  local  public  repositories  associated  with  the  Site,  which 
are  located  at  the  Somerville  Central  Public  Library  and  the  City  of  Somerville  Clerk’s 


Licensed  Site  Professional  (LSP) 

Ileen  S.  Gladstone,  P.E.,  LSP,  LEED  AP 

Vice  President 

GEI  Consultants,  Inc. 

400  Unicom  Park  Drive 
Woburn,  MA  01801 
781-721-4012 
LSP  License  No.  9719 
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Office.  GEI  also  provides  electronic  versions  of  the  repository  documents  to  the  City  for 
posting  to  its  web  site. 

GEI  sent  letters  to  the  Board  of  Health  and  Chief  Municipal  Officer  for  the  City  of 
Somerville  informing  them  of  the  preparation  of  this  report.  Copies  of  the  municipal  letters 
are  in  Appendix  C. 
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2.  IRA  Completion  Report 


The  IRA  Completion  Report  addressed  in  detail  each  of  the  requirements  of  the  MCP  (310 
CMR  40.0427)  for  closing  an  IRA.  The  Report  made  clear  that  the  substantial  work  already 
completed  in  each  prior  MCP  phase  (the  CSA,  Method  3  Risk  Characterizations,  Evaluation 
of  Remedial  Action  Alternatives  (RAAs),  and  Implementation  of  Selected  RAAs)  informed 
and  logically  dictated  its  ultimate  conclusion  that  the  IRA  phase  also  was  complete.  The  IRA 
Completion  Report  stated: 

The  MCP  establishes  procedures  for  addressing  CEPs  in  the  interim  between 
their  initial  identification  and  completion  of  a  Risk  Characterization  and 
feasibility  study.  The  Phase  Il/Phase  III  evaluations  have  been  completed  for 
the  Site  and  a  Phase  IV  RIP  is  being  implemented.  Installation  of  additional 
EPEMs,  operation  and  maintenance  of  the  existing  EPEMs  and  ongoing 
monitoring  will  continue  as  CRAs  (Phase  IV)  as  provided  in  310  CMR 
40.0429(3).  This  report  documents  completion  of  the  IRA  phase  of  response 
actions  to  address  CEPs. 

The  NOAF/NON  focuses  on  only  a  small  piece  of  the  IRA  Completion  Report  with  respect 
to  a  few  properties.  The  NOAF/NON  treats  the  IRA  Completion  Report  as  if  it  occurred  in  a 
vacuum,  and  makes  no  mention  of  Phases  II,  III,  and  IV  of  the  MCP  process,  which  already 
have  been  completed  at  this  Site.  The  NOAF/NON  ignores  the  fundamental  premise  that  the 
CEP  requirements  in  the  MCP  ensure  that  timely  action  is  taken,  where  feasible,  to  protect 
sensitive  human  receptors  from  exposures  to  Site-related  contaminants  in  indoor  air  or 
drinking  water,  while  a  disposal  site  is  under  investigation.  Likewise,  the  NOAF/NON 
ignores  the  explicit  language  in  310  CMR  40.0429(c)  that  CEPs  are  to  be  eliminated  or 
mitigated  “pending  the  completion  of  a  risk  assessment  pursuant  to  310  CMR  40.0900  and  a 
feasibility  study  pursuant  to  310  CMR  40.0860.” 

Consistent  with  its  overly  narrow  focus,  the  NOAF/NON  oversimplifies  the  analysis  and 
conclusions  of  the  IRA  Completion  Report  as  to  the  feasibility  of  mitigating  CEPs  in 
instances  where  a  condition  of  NSR  already  has  been  demonstrated  through  multiple  rounds 
of  sampling  and  repeated  risk  characterizations.  As  MassDEP  itself  stated  at  an  early  stage 
in  the  investigations  at  this  Site,  the  CEP  feasibility  equation  balances  the  long-term  cost  of 
response  actions  needed  to  address  the  CEP  with  the  benefit  gained.  Once  the  risks 
associated  with  the  vapor  intrusion  pathway  are  known,  and  if  they  are  determined  to 
constitute  a  condition  of  NSR,  then  the  feasibility  equation  tips  away  from  continuing 
mitigation  efforts.  The  NOAF/NON  acknowledges  neither  the  place  of  this  IRA  Completion 
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Report  in  the  final  stages  of  the  MCP  process  nor  the  impact  that  context  has  on  the 
feasibility  equation. 

Given  MassDEP ’s  disregard  for  the  regulatory  context,  specifically  within  the  chronology  of 
investigations  at  this  Site  and  generally  within  the  MCP  process  as  a  whole,  it  is  apparent  that 
further  explanation  is  warranted  here. 

2.1  Implementation  of  Preliminary  Response  Actions  and 
Ciosing  the  iRA 

The  CEP  provisions  of  the  MCP  are  included  among  requirements  for  IRAs  (40.0414[3]  and 
40.0427[l][c]).  Those  provisions  call  for  preliminary  response  actions  to  address  exposures 
to  potentially  sensitive  receptors  pending  more  comprehensive  evaluation  of  Site  conditions 
and  implementation  of  CRAs.  Generally,  IRAs  are  conducted  prior  to  completing  a  Phase  II 
and  Risk  Characterization,  when  the  nature  and  the  extent  of  a  release  and  its  potential  risk 
are  still  under  investigation,  and  prior  to  completion  of  the  Phase  III  and  Phase  IV. 

GEI  systematically  implemented  preliminary  response  actions  to  identify  and  address  CEPs, 
under  an  approved  IRA  Plan,  pending  completion  of  the  Risk  Characterization,  the  Phase  III, 
and  the  Phase  IV.  GEI  took  timely  actions  to  evaluate  and  address  CEPs  in  residences  and  at 
the  Capuano  Center,  and  to  evaluate  and  address  the  vapor  intrusion  pathway  in  commercial 
buildings.  As  discussed  in  the  Phase  Il/Phase  III  and  Phase  IV  RIP,  the  remedial  alternative 
selected  for  the  Site  includes  operation  of  the  SSDS  and  Soil  Vapor  Extraction  (SVE)  system 
at  the  Property,  implementation  of  EPEMs  to  address  the  vapor  intrusion  pathway  and 
achieve  NSR  in  residences  and  commercial  buildings  beyond  the  Property  boundaries,  and 
Monitored  Natural  Attenuation  (MNA). 

310  CMR  40.0427(l)(c)  states  that  an  IRA  shall  be  considered  complete  when  the  IRA 
condition  has  been  assessed  and  remediated  in  a  manner  and  to  a  degree  that  will  ensure  “the 
elimination,  prevention  or  mitigation  of  Critical  Exposure  Pathway(s)  without  the  continued 
operation  and  maintenance  of  active  remedial  systems,  pending  the  completion  of  a  risk 
assessment  pursuant  to  310  CMR  40.0900  and  a  feasibility  study  pursuant  to  310  CMR 
40.086.  ”  (Emphasis  added.)  The  emphasized  clause  cannot  simply  be  ignored  -  the  CEP 
standard  applies  “pending”  completion  of  the  Site  investigation,  risk  assessment,  and 
feasibility  study. 

At  the  time  that  the  IRA  Completion  Report  was  filed,  this  Site  was  already  in  Phase  IV.  The 
Phase  Il/Phase  III  had  been  completed;  the  uncertainties  about  the  Site,  including  the  nature 
and  extent  of  contamination  and  the  risks  posed  by  the  Site,  had  been  addressed.  At  that 
point,  it  was  entirely  appropriate  to  conclude  that  the  IRA  phase  had  ended,  and  that  further 
response  actions  would  continue  as  CRAs. 
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The  MassDEP  Q&A  [Volume  7,  Number  1,  January,  2001]  states  that  an  “IRA  Completion 
Report  can  be  submitted  when  all  active  remedial  measures  to  address  CEPs  (such  as  fan- 
driven  ventilation,  sub-slab  depressurization,  and/or  point  of  use  water  treatment)  have  been 
incorporated  in  a  CRA  (Phase  IV,  V,  Remedy  Operation  Status  (ROS),  Class  C  RAO).”  GEI 
has  completed  the  Risk  Characterization  pursuant  to  3 10  CMR  40.9000  and  the  feasibility 
study  pursuant  to  310  CMR  40.0860.  The  Phase  IV  RIP  incorporates  operation  and 
maintenance  of  the  existing  EPEMs  and  installation  of  EPEMs  at  residences  and  commercial 
buildings  where  indoor  air  concentrations  do  not  constitute  NSR.  Installation  of  EPEMs  in 
additional  residences  where  indoor  air  concentrations  do  not  constitute  NSR,  and  when 
authorized  by  property  owners  who  have  yet  to  provide  access,  will  be  conducted  as 
Phase  rV  activities  in  accordance  with  the  provisions  of  310  CMR  40.0800,  as  expressly 
provided  in  the  MCP  (310  CMR  40.0429[3]). 

2.2  Feasibility  Analysis  for  CEPs  that  Constitute  NSR 

According  to  310  CMR  40.0414(3)  and  (4),  response  actions  are  not  required  to  eliminate, 
mitigate,  or  prevent  a  CEP  if  it  can  be  concluded,  based  on  a  preponderance  of  the  evidence, 
that: 


■  The  CEP  does  not  present  an  Imminent  Hazard,  either  at  present  or  for  the  time 
period  that  is  likely  to  be  required  for  the  implementation  and/or  completion  of 
CRAs; 

■  It  is  not  feasible  to  eliminate  or  prevent  the  CEP;  and 

■  In  cases  where  it  is  not  feasible  to  eliminate  or  prevent  the  CEP,  it  is  not  feasible  to 
mitigate  the  CEP. 

As  part  of  the  IRA,  GEI  attempted  to  mitigate  CEPs  identified  in  residences  at  the  Site. 
Significantly,  due  to  the  results  of  ongoing  monitoring  and  MassDEP ’s  evolving 
interpretation  of  what  circumstances  in  fact  constituted  a  CEP,  basement  spaces  identified  as 
CEPs  (or  not)  also  evolved  over  the  course  of  the  comprehensive  assessment  and  remedial 
investigation  process. 

Once  the  Risk  Characterization  and  the  Phase  III  Evaluation  and  Selection  of  Comprehensive 
Remedial  RAAs  were  completed,  GEI  reviewed  the  status  of  all  residences,  including  those 
in  which  indoor  air  concentrations  constituted  NSR.  In  Section  2.4.1  of  the  IRA  Completion 
Report,  consistent  with  310  CMR  40.0414(3)  and  (4),  GEI  rebutted  the  presumption  that  the 
CEP  must  be  eliminated  or  mitigated  to  the  extent  feasible  for  those  CEPs  which  had  not  yet 
been  mitigated  and  were  at  NSR.  The  Phase  III  identified  technically  feasible  alternatives  for 
eliminating  or  mitigating  the  vapor  intrusion  pathway.  Therefore,  the  CEP  feasibility 
evaluation  considered  two  additional  relevant  criteria:  access  and  cost/benefit  analysis. 
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If  a  homeowner  continued  to  refuse  access  to  mitigate  the  CEP,  whether  or  not  the  indoor  air 
concentrations  were  at  a  level  of  NSR,  GEI  considered  it  infeasible  to  eliminate  or  mitigate 
the  CEP. 

If  the  homeowner  did  not  refuse  access,  GEI  evaluated  the  cost  of  the  incremental  benefit  to 
reduce  potential  risks  beyond  the  already  existing  condition  of  NSR.  As  provided  for  in  3 10 
CMR  40.0860(7)(a),  “the  benefits  of  implementing  a  remedial  action  alternative  . . .  shall 
justify  the  related  costs  unless  the  incremental  cost  of  conducting  the  remedial  action 
alternative  is  substantial  and  disproportionate  to  the  incremental  benefit  of  risk  reduction. . 
(Emphasis  added.) 

As  set  forth  in  Section  2.4.1  of  the  IRA  Completion  Report,  the  costs  to  install  and  maintain 
an  effective  EPEM  at  this  Site  are  substantial.  Building  characteristics,  geological 
conditions,  and  other  challenges  specific  to  properties  at  this  Site  make  them  unsuitable  for 
“typical”  SSDSs. 

In  contrast,  the  incremental  benefit  of  reducing  risk  below  levels  that  aheady  constitute  NSR 
is  minimal.  NSR  is  defined  as  “a  level  of  control  of  each  identified  substance  of  concern  at  a 
site  or  in  the  surrounding  environment  such  that  no  such  substance  of  concern  shall  present  a 
significant  risk  of  harm  to  health,  safety,  public  welfare,  or  the  environment  during  any 
foreseeable  period  of  time.”  (M.G.L.  c.  21E,  §  3A[g].)  Once  Significant  Risk  has  been 
defined,  mitigating  CEPs  that  do  not  pose  a  Significant  Risk  would  be  addressing  a  “risk” 
that  has  been  quantified  and,  by  definition,  determined  scientifically  not  to  be  significant. 
Any  substantial  cost  to  achieve  this  additional  risk  reduction  would  be  considered  infeasible 
in  accordance  with  310  CMR  40.0860(7)(a).  Again,  to  paraphrase  MassDEP,  at  that  point 
the  feasibility  equation  tips  against  incurrence  of  mitigation  costs. 

310  CMR  40.0860(7)(a)  makes  it  clear  that  the  incremental  benefit  that  may  be  produced  in 
reducing  potential  risks  beyond  the  already  existing  condition  of  NSR  does  not  justify  the 
substantial  cost;  therefore,  it  is  infeasible  to  mitigate  or  eliminate  the  CEP  at  the  homes 
where  mitigations  systems  have  not  been  installed  and  a  condition  of  NSR  exits. 

In  addition,  at  homes  where  a  passive  system  has  been  installed  at  substantial  cost  (i.e., 
$75,000  to  $125,000),  and  a  condition  of  NSR  has  been  achieved,  it  clearly  would  be 
infeasible  to  eliminate  the  CEP.  In  those  instances,  the  cumulative  costs  would  swamp  any 
benefit  that  hypothetically  may  be  achieved  through  further  mitigation. 

2.3  Basement  Only  CEPs 

Over  the  course  of  the  comprehensive  assessment  and  remedy  investigation  process  at  this 
Site,  the  MassDEP  has  continuously  revisited  its  interpretation  of  what  constitutes  a  CEP  in 
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instances  where  measureable  levels  of  indoor  air  contaminants  are  measured  in  the  basement 
only.  At  the  time  the  CEP  concept  was  added  to  the  MCP  in  1999,  MassDEP  did  not 
consider  a  basement  presently  used  for  storage  or  laundry  as  “occupied  living  or  working 
space.”  MassDEP  honored  its  original  intent  for  nearly  a  decade.  As  recently  as  2008, 
during  IRA  and  Phase  II  assessment  activities  at  this  Site,  Ms.  Irene  Dale  of  MassDEP 
confirmed  that  basements  presently  used  for  storage  or  laundry  were  not  considered 
“occupied  living  or  working  space;”  therefore,  homes  where  indoor  air  contaminants  were 
detected  only  in  a  minimally  used  basement  were  not  classified  as  CEPs. 

By  January  9,  2009,  however,  MassDEP  apparently  had  changed  its  interpretation  of 
“occupied  living  or  working  space.”  On  that  date,  MassDEP  issued  a  Notice  of  Audit 
Finding  regarding  the  Phase  lEIII  stating  that  “homes  with  detection  of  site-related 
contaminants  in  basements  were  not  identified  as  CEPs  and  must  be  addressed.” 

Based  on  the  February  2011  NOAF/NON,  it  appears  that  MassDEP  is  proposing  to  make  a 
further  change  to  its  interpretation  of  what  constitutes  a  CEP.  It  is  clear  from  the  MCP  and 
MassDEP ’s  own  pronouncements  that  a  CEP  exists  only  where  a  building  is  presently  used 
as  “living  or  working  space.”  Based  on  the  NOAF/NON,  however,  MassDEP  now  appears 
to  be  adopting  an  exception  to  that  rule  for  basements  which,  although  not  presently 
occupied,  may  be  used  as  living  or  working  space  in  the  future  because  they  have  ceilings 
that  are  at  least  7  feet  in  height.  This  interpretation  cannot  be  squared  with  the  MCP.  It  is 
particularly  inappropriate  here,  where  Phase  II,  Phase  III,  Phase  IV,  and  multiple  Method  3 
Risk  Characterizations  already  have  been  completed. 

A  CEP  is  a  current  condition,  not  a  potential  future  condition.  That  a  basement  is  amenable 
to  renovation  into  living  or  working  space  in  the  future  does  not  mean  the  basement  currently 
is  being  used  as  living  or  working  space.  The  prospective  use  of  the  space  may  be  relevant  to 
determining  foreseeable  future  use  in  a  Method  3  Risk  Characterization,  but  it  is  irrelevant  in 
the  context  of  determining  whether  a  CEP  exists.  Notwithstanding  the  fact  that  a  basement 
not  presently  used  as  living  or  working  space  is  by  definition  not  a  CEP,  for  purposes  of  this 
Report  and  the  previous  IRA  Completion  Report,  to  meet  MassDEP ’s  request,  GEI  has 
treated  detections  of  compounds  of  concern  in  such  basements  as  if  they  were  CEPs. 

2.4  Feasibility  Evaluation  Presented  in  the  IRA  Completion 
Report 

Consistent  with  310  CMR  40.0414(3)  and  (4),  GEI  rebutted  the  presumption  that  the  CEP 
must  be  eliminated  or  mitigated  to  the  extent  feasible  for  the  residences  where  property 
owners  denied  access,  whether  or  not  the  concentrations  of  chlorinated  VOCs  in  indoor  air 
constitute  NSR,  since  it  is  infeasible  to  eliminate  or  mitigate  a  CEP  if  the  owner  of  the 
property  will  not  allow  it. 
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Consistent  with  310  CMR  40.0414(3)  and  (4),  and  using  the  cost/benefit  criteria  in  3 10  CMR 
40.0860(7)(a),  GEI  also  rebutted  the  presumption  that  the  CEP  must  be  eliminated  or 
mitigated  to  the  extent  feasible  for  the  residences  where  concentrations  of  chlorinated  VOCs 
in  indoor  air  constituted  NSR. 

As  presented  in  Section  2.4.1  of  the  IRA  Completion  Report,  GEI  developed  cost  estimates 
to  mitigate  the  vapor  intrusion  pathway  for  residences  at  the  Site.  The  cost  for  the 
installation,  operation,  inspection,  confirmatory  indoor  air  sampling,  consulting  services,  and 
regulatory  filings  associated  with  an  SSDS  would  be  approximately  $90,000.  The  cost 
associated  with  a  passive  system  would  be  between  $75,000  and  $125,000\ 

For  residences  where  the  concentrations  in  indoor  air  are  at  NSR,  the  cost  of  a  mitigation 
system  is  substantial  ($75,000  to  $125,000)  as  compared  to  the  benefit  of  additional  risk 
reduction  below  that  which  is  significant.  The  incremental  benefit,  if  indeed  there  is  any 
such  benefit,  in  reducing  potential  risks  beyond  the  already  existing  condition  of  NSR  does 
not  justify  the  substantial  cost. 

GEI  conducted  the  above-described  feasibility  evaluation  in  the  IRA  Completion  Report.  In 
this  IRA  Completion  Report  Amendment,  we  have  supplemented  the  analysis  previously 
provided  in  the  IRA  Completion  Report  with  a  property-specific  feasibility  evaluation  for 
each  of  the  residences  explicitly  identified  in  the  NOAF/NON  (Section  3),  and  for  residences 
which  were  not  explicitly  identified  in  NOAF/NON,  but  would  likely  be  characterized 
similarly  based  on  data  collected  since  the  submittal  of  the  IRA  Completion  Report 
(Section  4). 


'  As  presented  in  the  IRA  Completion  Report,  the  estimated  costs  for  SSDSs  and  passive  EPEMs  included 
annual  observation  and  maintenance  costs  for  30  years. 
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3.  Properties  Identified  in  the  NON 


3.1  Introduction 

MassDEP  raised  challenges  to  the  adequacy  of  measures  to  address  CEPs  with  respect  to 
seven  properties.  These  properties  fall  into  the  following  categories: 

■  Properties  without  mitigation  systems:  Access  Denied 

■  Properties  without  mitigation  systems:  Basement  Only  CEPs 

■  Properties  with  passive  mitigations  systems,  which  MassDEP  considered  ineffective. 

For  each  of  the  properties  identified  in  the  NOAF/NON,  GEI  has  completed  a  property- 
specific  feasibility  study,  as  provided  for  in  310  CMR  40.0413  and  0414,  in  which  it 
determined  the  expected  costs  and  comparative  benefits  of  the  specific  systems  necessary, 
based  on  building  construction  and  other  Site  conditions,  to  eliminate  or  mitigate  CEPs. 

3.2  Risk  Characterizations 

To  date  four  Method  3  Risk  Characterizations  have  been  prepared  for  the  Site.  The  first 
three  were  prepared  by  AMEC  Earth  &  Environmental  (AMEC)  of  Westford  Massachusetts 
and  the  fourth  was  prepared  by  ARC  ADIS.  The  first  was  submitted  as  part  of  the 
Phase  Il/Phase  III  Report  dated  July  14,  2008.  The  second,  a  Supplemental  Method  3  Risk 
Characterization,  dated  May  20,  2009,  was  submitted  to  respond  to  the  January  9,  2009 
NOAF  from  MassDEP.  In  support  of  the  IRA  Completion  Report,  AMEC  completed  a  third 
Revised  Supplemental  Method  3  Risk  Characterization,  dated  November  2009,  that 
incorporated  data  collected  at  the  Site  through  September  30,  2009.  Each  of  these  risk 
characterizations  was  based  on  exposure  durations  of  20  hours  on  the  first  floor  and  4  hours 
in  the  basement,  consistent  with  MassDEP  guidance  (WSC  Policy  #02-430). 

Most  recently,  ARCADIS  has  prepared  an  Updated  Revised  Supplemental  Method  3  Risk 
Characterization  responsive  to  Required  Action  No.  2  in  the  February  2011  NON.  This  risk 
characterization  is  based  on  exposure  durations  of  12  hours  on  the  first  floor  and  12  hours  in 
the  basement  for  properties  with  at  least  7  feet  of  headroom  in  the  basement.  For  properties 
with  less  than  7  feet  of  headroom  in  the  basement,  risk  estimates  were  based  on  exposure 
durations  of  20  hours  on  the  first  floor  and  4  hours  in  the  basement.  For  each  residence  cited 
in  the  NOAF/NON,  except  for  105-107  Washington  Street,  exposure  to  concentrations  of 
PCE  detected  in  indoor  air  constituted  a  condition  of  NSR  for  building  occupants.  The 
indoor  air  data  used  in  the  Risk  Characterization  for  each  of  these  residences  are  presented  on 
Tables  3-1  through  3-7. 
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3.3  Mitigation  System  Assumptions 

As  presented  in  the  following  sections,  and  consistent  with  the  property  evaluation  process 
presented  multiple  times  in  past  reports  submitted  to  MassDEP,  GEI  assessed  the  appropriate 
mitigation  system  at  each  property  (Option  1,  Option  2,  or  Option  3)  based  on  circumstances 
specific  to  each  property,  such  as  geologic  conditions  beneath  the  slab,  a  sub-slab  soil 
communication  test,  measurement  of  concentrations  of  total  VOCs  beneath  the  slab  using  a 
PID,  and  evaluation  of  the  basement  floor  and  foundation  walls  and  utility  penetrations. 

GEI  also  prepared  a  cost  estimate  for  sealing  potential  vapor  intrusion  routes  by  applying  an 
epoxy  coating  throughout  a  typical  residential  basement.  The  total  cost  of  an  epoxy 
modification  to  the  basement  -  if  the  floor  and  walls  of  the  basement  are  constructed  of  a 
material  and  in  a  condition  that  would  permit  application  of  an  epoxy  sealant  -  is 
approximately  $35,400.  The  derivation  of  this  cost  estimate  is  presented  in  current  dollars  in 
Table  3-8  and  does  not  include  likely  utility  modifications,  stairway  relocations,  or  furnace 
relocations.  Given  the  age  and  construction  of  homes  at  this  Site,  this  method  of  mitigation 
generally  cannot  be  implemented.  Very  few  of  the  slabs  or  basement  walls  are  in  a  condition 
to  accept  epoxy  without  some  preparation.  Therefore,  installation  of  a  skim  coat  of  new 
concrete  over  the  existing  slab  and  application  of  shotcrete  to  the  walls  would  be  required. 
Most  foundation  walls  are  constructed  of  fieldstone  blocks  and  would  need  significant 
preparation  in  addition  to  the  application  of  shotcrete  to  make  them  amenable  to  lasting 
epoxy  application.  Also,  there  are  building  inspection  considerations  for  this  type  of  remedy. 
For  example,  building  codes  require  a  minimum  clearance  height  once  work  is  performed, 
and  in  many  instances  existing  basement  floors  would  have  to  be  lowered  before  applying  a 
skim  coat  and  performing  the  epoxy  modification.  Soil  beneath  the  slab  would  need  to  be 
disposed  of  at  a  cost.  In  addition,  without  ventilation  piping,  there  is  no  means  of 
minimizing  the  concentrations  of  soil  vapor  beneath  the  basement  slab. 

3.4  Properties  without  Mitigation  System:  Access  Denied 

The  NOAF/NON  identifies  two  properties  (105-107  Washington  Street  and  1 1 1  Washington 
Street)  where,  in  MassDEP ’s  opinion,  the  CEP  has  not  been  eliminated  or  mitigated  to  the 
extent  feasible  because  a  mitigation  system  was  not  offered.  MassDEP  in  fact  is  mistaken. 
Mitigation  systems  were  offered  but  the  property  owners  denied  GEI  access  to  install  EPEMs 
at  these  two  properties. 
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3.4.1  105-107  Washington  Street 

3.4.1. 1  Background 

105-107  Washington  Street  is  a  multi-family  residence  located  approximately  450  feet 
southeast  of  the  Property.  In  May  2007,  GEI  collected  two  sub-slab  soil  vapor  samples  from 
beneath  the  building.  PCE  was  detected  in  each  of  these  samples.  GEI  installed  an  air 
purifier  to  mitigate  the  potential  vapor  intrusion  pathway. 

Based  on  the  soil  vapor  concentrations,  GEI  recommended  an  EPEM  to  the  property  owners 
on  several  occasions;  however,  the  owners  have  not  agreed  to  the  installation. 

Since  the  recommendation  to  install  an  EPEM  was  made  without  indoor  air  testing,  the 
property  owner  permitted  GEI  to  collect  indoor  air  samples  in  2009  and  2010.  GEI  collected 
indoor  air  samples  from  the  basement  and  first  floor  in  February  and  September  2009,  and 
March  2010  to  further  evaluate  the  vapor  intrusion  pathway.  In  February  2009,  PCE  was 
detected  in  the  basement  sample  above  laboratory  detection  limits  but  not  in  the  first  floor 
sample.  PCE  was  detected  above  laboratory  detection  limits  in  the  March  2010  samples  on 
both  the  basement  and  first  floor.  PCE  was  not  detected  in  either  sample  in  September  2009. 

Based  on  the  indoor  air  sampling  results  and  exposure  durations  of  12  hours  on  the  first  floor 
and  12  hours  in  the  basement,  the  Updated  Revised  Supplemental  Method  3  Risk 
Characterization  concluded  that  a  condition  of  NSR  does  not  exist  for  the  property. 

3.4.1. 2  Feasibility  Evaluation  for  Eliminating  or  Mitigating  the  CEP  at 
105-107  Washington  Street 

Consistent  with  310  CMR  40.0414(3)  and  (4),  the  presumption  that  the  CEP  must  be 
eliminated  or  mitigated  to  the  extent  feasible  for  these  residences  where  access  has  been 
denied  has  been  categorically  rebutted,  whether  or  not  the  concentrations  of  chlorinated 
VOCs  in  indoor  air  constitute  NSR,  since  it  is  infeasible  to  eliminate  or  mitigate  a  CEP  if  the 
property  owner  will  not  allow  it. 

3.4. 1.3  105-107  Washington  Street  Feasibility  Evaluation  Results 

The  property  owners  at  105-107  Washington  Street  have  denied  GEI  access  to  install  an 
EPEM.  Accordingly,  it  is  infeasible  to  eliminate  or  mitigate  the  CEP  at  105-107  Washington 
Street. 
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3.4.2  111  Washington  Street 

3.4.2.1  Background 

111  Washington  Street  is  a  multi-family  residence  located  approximately  425  feet  southeast 
of  the  Property.  GEI  collected  one  sub-slab  soil  vapor  sample  from  beneath  the  building  in 
June  2007.  PCE  was  detected  in  this  sample.  GEI  installed  an  air  purifier  to  mitigate  the 
potential  vapor  intrusion  pathway. 

GEI  recommended  an  EPEM  based  on  the  sub-slab  soil  vapor  results.  The  owner  denied 
access  for  installation  of  the  EPEM.  Therefore,  it  is  infeasible  to  eliminate  or  mitigate  the 
CEP. 

Since  the  recommendation  to  install  an  EPEM  was  made  without  indoor  air  testing,  the 
property  owner  permitted  GEI  to  collect  one  indoor  air  sample  from  the  basement  in  June 
2009.  PCE  was  detected  above  laboratory  reporting  limits  in  this  sample.  GEI  also  collected 
samples  from  the  basement  in  March  and  November  2010.  PCE  was  not  detected  above 
laboratory  detection  limits  in  these  samples.  This  property  owner  will  only  allow  sampling, 
not  EPEM  installation,  to  be  conducted  in  the  basement. 

Based  on  the  indoor  air  sampling  results  and  exposure  durations  of  12  hours  on  the  first  floor 
and  1 2  hours  in  the  basement,  the  Updated  Revised  Supplemental  Method  3  Risk 
Characterization  concluded  that  a  condition  of  NSR  exists  for  the  property. 

3.4.2.2  Feasibility  Evaluation  for  Eliminating  or  Mitigating  the  CEP  at 
111  Washington  Street 

Although  installation  of  an  EPEM  at  1 1 1  Washington  Street  is  infeasible  because  the  owner 
is  denying  access,  in  response  to  the  NOAF/NON,  GEI  also  evaluated  the  feasibility  of 
installing  a  mitigation  system  based  on  physical  conditions  and  a  cost/benefit  analysis. 

GEI  conducted  a  pre-design  inspection  and  sub-slab  soil  communication  test  in  the  basement 
on  August  9,  2007.  The  results  are  presented  in  Appendix  D.  A  summary  of  the  basement 
physical  conditions  observed  during  the  pre-design  inspection  are  in  Table  3-9. 

The  building  conditions  at  1 1 1  Washington  Street  are  not  amenable  to  the  installation  of  a 
conventional  SSDS.  The  most  significant  deterrent  is  that  the  basement  floor  is  significantly 
compromised  and  full  sub-slab  air  flow  is  not  likely  to  be  achieved  due  to  “short-circuiting” 
through  cracks  and  openings.  SSDS  installation  would  require  reconstruction  of  the 
basement  floor,  likely  consisting  of  pouring  a  new  slab.  Because  of  the  basement  floor 
condition,  re-surfacing  the  floor  and  applying  epoxy  is  not  a  viable  option. 
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Considering  the  above  physical  conditions  and  previous  experience  at  other  properties,  an 
SSDS  would  not  effectively  mitigate  the  CEP  and  an  Option  3  EPEM  would  be  required. 
The  capital  cost  of  installing  an  Option  3  EPEM  at  1 1 1  Washington  Street  would  be 
approximately  $65,700,  including  consulting  services.  In  addition  to  the  initial  capital  cost 
there  are  long-term  monitoring  costs.  The  total  cost  of  installing  and  operating  an  Option  3 
EPEM  at  1 1 1  Washington  Street  is  approximately  $104,000.  The  derivation  of  this  cost 
estimate  is  presented  in  current  dollars  in  Table  3-10. 

3.4.2.3  111  Washington  Street  Feasibility  Evaluation  Results 

To  eliminate  or  mitigate  the  CEP  at  1 1 1  Washington  Street,  an  Option  3  EPEM  would  be 
required  at  an  overall  cost  of  approximately  $104,000.  The  incremental  benefit  that  an 
Option  3  EPEM  may  produce  in  reducing  potential  risks  beyond  the  already  existing 
condition  of  NSR  does  not  justify  the  substantial  cost.  Accordingly,  it  is  infeasible  to 
eliminate  or  mitigate  the  CEP  at  1 1 1  Washington  Street. 

3.5  Properties  without  Mitigation  Systems:  Basement  Only  CEP 

The  NOAF/NON  identifies  two  properties  (23  Knowlton  Street  and  6-8  Morton  Street) 
where,  in  MassDEP ’s  opinion,  the  CEP  has  not  been  eliminated  or  mitigated  to  the  extent 
feasible  because  a  mitigation  system  was  not  offered.  Initially,  feasibility  of  eliminating  or 
mitigating  CEPs  was  not  even  an  issue  at  these  properties  because  VOCs  were  detected  only 
in  the  basements,  and  they  are  not  presently  used  for  living  space.  As  described  above, 
MassDEP  subsequently  changed  its  interpretation  of  the  term  “CEP.” 

3.5.1  23  Knowlton  Street 

3.5.1. 1  Background 

23  Knowlton  Street  is  a  multi-family  residence  located  approximately  350  feet  east  of  the 
Property.  In  February  2007,  GEI  collected  one  sub-slab  soil  vapor  sample  from  beneath  the 
building.  PCE  was  detected  in  this  sample.  GEI  collected  indoor  air  samples  from  the 
basement  and  first  floor  of  the  building  in  April  and  November  2007,  February  and  June 
2008,  and  January  and  August  2009.  PCE  was  detected  above  laboratory  reporting  limits  in 
the  basement  only  in  February  2008  and  January  2009. 

An  EPEM  was  not  recommended  for  23  Knowlton  Street  based  on  the  initial  detection  of 
PCE  in  the  basement  only,  and  GEI  did  not  classify  this  as  a  CEP,  consistent  with  MassDEP 
policy  at  that  time.  GEI  continued  to  monitor  this  residence,  and  if  measurable  levels  above 
the  laboratory  reporting  limits  of  chlorinated  VOCs  were  detected  on  the  first  floor,  the 
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residence  would  have  been  reclassified  as  a  CEP  and  scheduled  for  mitigation.  That  did  not 
happen. 

The  basement  ceiling  height  at  23  Knowlton  Street  is  less  than  7  feet  (6 ’9”).  The  property 
inspection  log  documenting  the  ceiling  height  is  in  Appendix  E.  The  basement  is  used  for 
storage  only,  and  there  is  no  evidence  that  the  basement  is  used  as  living  or  working  space. 
Based  on  the  indoor  air  sampling  results  and  exposure  durations  of  20  hours  on  the  first  floor 
and  4  hours  in  the  basement,  the  Updated  Revised  Supplemental  Method  3  Risk 
Characterization  concluded  that  a  condition  of  NSR  exists  for  the  property. 

3.5.1. 2  Feasibility  of  Eliminating  or  Mitigating  the  CEP  at  23  Knowlton  Street 

As  stated  above,  the  basement  ceiling  height  at  23  Knowlton  Street  is  less  than  7  feet  (6 ’9”), 
the  basement  is  used  for  storage  only,  and  there  is  no  evidence  that  the  basement  is  used  as 
living  or  working  space.  Under  MassDEP’s  most  recently  announced  interpretation  of  what 
constitutes  a  CEP,  a  CEP  does  not  exist  at  23  Knowlton  Street,  and  mitigation  is  not  required. 
In  addition,  because  exposure  to  concentrations  of  PCE  detected  in  indoor  air  at  23  Knowlton 
Street  constitute  a  condition  of  NSR  for  building  occupants,  CRAs  are  not  required. 

3.5.1. 3  23  Knowlton  Street  Feasibility  Evaluation  Results 

The  basement  in  23  Knowlton  Street  has  less  than  7  feet  of  headroom.  Chlorinated  VOCs 
detected  in  indoor  air  in  the  basement  do  not  constitute  a  CEP  and  do  constitute  a  condition 
of  NSR.  No  further  response  actions  are  required. 

3.5.2  6-8  Morton  Street 

3.5.2.1  Background 

6-8  Morton  Street  is  a  multi-family  residence  located  approximately  150  feet  east  of  the 
Property.  In  April  2007,  GEI  collected  two  sub-slab  soil  vapor  samples  from  beneath  the 
building.  PCE  was  detected  in  each  of  these  samples.  GEI  collected  indoor  air  samples  from 
the  basement  and  first  floor  of  the  building  in  June  and  November  2007,  February  and  June 
2008,  and  August  2009.  PCE  was  detected  above  the  laboratory  reporting  limits  in  the 
basement  only  in  June  and  November  2007,  June  2008,  and  August  2009. 

An  EPEM  was  not  recommended  for  6-8  Morton  Street  based  on  the  initial  detection  of  PCE 
in  the  basement  only,  and  GEI  did  not  classify  this  as  a  CEP,  consistent  with  MassDEP 
policy  at  that  time.  GEI  continued  to  monitor  this  residence,  and  if  measurable  levels  above 
the  laboratory  reporting  limits  of  chlorinated  VOCs  were  detected  on  the  first  floor,  the 
residence  would  have  been  reclassified  as  a  CEP  and  scheduled  for  mitigation.  That  did  not 
happen. 
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Based  on  the  indoor  air  sampling  results  and  exposure  durations  of  12  hours  on  the  first  floor 
and  12  hours  in  the  basement,  the  Updated  Revised  Supplemental  Method  3  Risk 
Characterization  concluded  that  a  condition  of  NSR  exists  for  the  property. 

3.5.2.2  Feasibility  Evaluation  for  Eliminating  or  Mitigating  the  CEP  at  6-8  Morton 
Street 

As  part  of  the  response  to  the  NOAF/NON,  GEI  evaluated  the  feasibility  of  installing  a 
mitigation  system  at  6-8  Morton  Street  based  on  physical  conditions  and  the  cost/benefit 
analysis  criteria.  A  pre-design  inspection  and  sub-slab  communication  test  were  performed 
at  6-8  Morton  Street  on  March  8,  201 1.  The  communication  test  results  are  presented  in 
Appendix  D. 

Based  on  the  pre-design  inspection  results  and  soil  communication  test,  a  typical  SSDS 
would  not  be  effective  at  6-8  Morton  Street.  Portions  of  the  slab  are  pitted  and  cracked  and 
the  sub-slab  communication  is  poor,  which  indicates  that  a  large  number  of  extraction  points 
would  be  necessary  to  achieve  full  sub-slab  vacuum  coverage.  Because  of  the  basement 
floor  condition,  re-surfacing  the  floor  and  applying  epoxy  is  not  a  viable  option.  In  addition, 
moderate  cracks  or  open  joints  are  present  in  the  fieldstone  foundation  walls  that  would  not 
be  addressed  with  a  conventional  SSDS.  A  summary  of  the  basement  physical  conditions 
observed  during  the  pre-design  inspection  are  in  Table  3-11. 

Considering  the  above  physical  conditions  and  previous  experience  at  other  properties,  an 
SSDS  would  not  effectively  mitigate  the  CEP  and  an  Option  3  EPEM  would  be  required. 

The  capital  cost  of  installing  an  Option  3  EPEM  would  be  substantial  -  approximately 
$51,000,  including  consulting  services.  In  addition  to  the  initial  capital  cost  there  are  long¬ 
term  monitoring  costs.  The  total  cost  of  installing  an  Option  3  EPEM  at  6-8  Morton  Street  is 
approximately  $89,600.  The  derivation  of  this  cost  estimate  is  presented  in  current  dollars  in 
Table  3-12. 

In  addition,  based  on  several  visits  to  the  basement  at  6-8  Morton  Street,  it  is  evident  that  the 
basement  is  only  used  for  storage.  Therefore,  the  potential  for  exposure  to  chlorinated  VOCs 
in  the  basement  at  6-8  Morton  Street  is  limited. 

3.5.2.3  6-8  Morton  Street  Feasibility  Evaluation  Results 

To  eliminate  or  mitigate  the  CEP  at  6-8  Morton  Street,  an  Option  3  EPEM  would  be  required 
at  a  total  cost  of  approximately  $89,600.  The  incremental  benefit  that  such  a  system  may 
produce  in  reducing  potential  risks  beyond  the  already  existing  condition  of  NSR  does  not 
Justify  the  substantial  cost.  Accordingly,  it  is  infeasible  to  eliminate  or  mitigate  the  CEP  at 
6-8  Morton  Street. 
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3.6  Properties  with  Passive  Mitigations  Systems,  Which 
MassDEP  Considered  Ineffective 

The  NOAF/NON  identifies  three  properties  where  passive  systems  have  been  installed  and 
PCE  was  subsequently  detected  in  one  or  more  post-mitigation  sampling  rounds 
(17  Knowlton  Street,  4  Morton  Street,  and  27  Tufts  Street).  MassDEP  asserts  that  “the 
option  to  convert  the  passive  mitigation  systems  in  these  homes  to  active  systems”  should  be 
considered  as  a  measure  to  eliminate  the  CEPs,  as  if  substantial  costs  had  not  been  incurred 
already  to  eliminate  or  mitigate  CEPs  at  these  properties.  Notwithstanding  that  such  an 
approach  is  fiindamentally  at  odds  with  the  MCP,  GEI  has  given  that  option  due 
consideration. 

3.6.1  17  Knowlton  Street 

3.6.1. 1  Background 

17  Knowlton  Street  is  a  multi-family  residence  located  approximately  350  feet  southeast  of 
the  Property.  In  June  2007,  GEI  collected  two  sub-slab  soil  vapor  samples  from  beneath  the 
building.  PCE  was  detected  in  each  of  these  samples.  GEI  collected  indoor  air  samples  from 
the  basement  and  first  floor  of  the  building  in  October  2007.  PCE  was  detected  above 
laboratory  reporting  limits  in  the  basement  and  on  the  first  floor.  GEI  installed  an  air  purifier 
to  mitigate  the  CEP. 

Installation  of  an  Option  3  EPEM  was  completed  in  April  2009.  GEI  collected  post-EPEM 
indoor  air  samples  from  the  basement  and  first  floor  in  May  2009.  PCE  was  not  detected  in 
the  basement  in  May  2009,  but  was  detected  on  the  first  floor  at  low  concentrations  (levels 
that  constitute  a  condition  of  NSR  for  building  occupants).  GEI  again  collected  post-EPEM 
indoor  air  samples  from  the  basement  and  first  floor  in  June  2009  and  November  2010.  PCE 
was  not  detected  above  laboratory  reporting  limits  in  these  samples. 

Based  on  the  indoor  air  sampling  results  and  exposure  durations  of  12  hours  on  the  first  floor 
and  12  hours  in  the  basement,  the  Updated  Revised  Supplemental  Method  3  Risk 
Characterization  concluded  that  a  condition  of  NSR  exists  for  the  property. 

3.6.1. 2  Effectiveness  of  the  EPEM  at  17  Knowlton  Street  and  Feasibility  Evaluation 
for  Eliminating  the  CEP 

As  part  of  the  response  to  the  NOAF/NON,  GEI  conducted  a  property-specific  cost/benefit 
analysis  for  17  Knowlton  Street  to  determine  whether  the  costs  of  eliminating  the  CEP  would 
be  substantial  and  disproportionate  to  the  benefits. 
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GEI  conducted  a  pre-design  inspection  and  communication  test  on  September  12,  2008  in  the 
basement  and  the  results  are  presented  in  Appendix  D.  Based  on  the  subsurface  conditions  at 
the  property,  an  SSDS  would  not  have  been  effective,  and  a  passive  EPEM  was  installed. 

The  cost  of  the  passive  EPEM  installation  was  approximately  $45,300.  The  passive  system 
could  be  converted  to  an  active  system.  The  capital  cost  associated  with  this  conversion 
would  be  approximately  $7,000.  The  total  incremental  cost  of  installing  and  operating  an 
active  system  at  17  Knowlton  Street  is  approximately  $48,400.  The  derivation  of  the 
conversion  cost  estimate  is  presented  in  current  dollars  in  Table  3-13. 

In  addition,  the  three  rounds  of  indoor  air  sampling  collected  since  the  passive  EPEM  was 
installed  have  not  detected  chlorinated  VOCs  in  the  basement.  There  has  been  only  one,  low 
detection  on  the  first  floor. 

In  addition,  based  on  several  visits  to  the  basement  at  17  Knowlton  Street,  it  is  evident  that 
the  basement  is  used  for  storage  and  laundry  only.  Therefore,  the  potential  for  exposure  to 
chlorinated  VOCs  in  the  basement  at  17  Knowlton  Street  is  limited. 

3.6.1. 3  17  Knowlton  Street  Feasibility  Evaluation  Results 

Based  on  the  17  Knowlton  Street  feasibility  evaluation,  the  incremental  benefit  that 
converting  the  passive  system  to  an  active  system  may  produce  in  reducing  potential  risks 
beyond  the  already  existing  condition  of  NSR  does  not  justify  the  substantial  cost. 
Furthermore,  measures  already  have  been  undertaken  at  a  cost  of  $45,300  to  mitigate  the 
CEP,  which  costs  cannot  be  ignored  as  part  of  the  overall  feasibility  evaluation. 

Accordingly,  it  is  infeasible  to  eliminate  the  CEP  at  17  Knowlton  Street. 

3.6.2  4  Morton  Street 

3.6.2.1  Background 

4  Morton  Street  is  a  multi-family  residence  located  approximately  200  feet  east  of  the 
Property.  In  June  2007,  GEI  collected  one  sub-slab  soil  vapor  sample  from  beneath  the 
building.  PCE  was  detected  in  this  sample.  Based  on  this  soil  vapor  result,  an  EPEM  was 
recommended.  GEI  installed  an  air  purifier  to  mitigate  the  potential  vapor  intrusion  pathway. 

Installation  of  an  Option  3  EPEM  was  completed  in  December  2008.  GEI  collected  post- 
EPEM  indoor  air  samples  from  the  first  floor  and  basement  in  March  2009.  PCE  was  not 
detected  on  the  first  floor.  PCE  was  detected  in  the  basement;  however,  at  a  concentration 
that  did  not  constitute  NSR. 

Based  on  the  post-EPEM  indoor  air  analytical  results,  the  EPEM  was  modified  to  extend  the 
wall  vapor  barrier  from  grade  up  to  the  sill  elevation.  Post-modification  indoor  air  samples 
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were  collected  from  the  basement  and  first  floor  in  August  2009.  PCE  was  detected  in  the 
basement  sample  at  the  laboratory  reporting  limit.  PCE  was  not  detected  above  laboratory 
limits  on  the  first  floor.  GEI  collected  additional  indoor  air  samples  from  the  basement  and 
first  floor  in  March  and  December  2010.  PCE  was  detected  above  laboratory  reporting  limits 
in  the  basement  during  each  of  these  sampling  events,  but  PCE  was  not  detected  on  the  first 
floor. 

The  basement  ceiling  height  at  4  Morton  Street  is  less  than  7  feet  (6 ’4”).  The  property 
inspection  log  documenting  the  ceiling  height  is  in  Appendix  E.  The  basement  is  used  for 
storage  and  laundry  only  and  there  is  no  evidence  that  the  basement  is  used  as  living  or 
working  space.  Based  on  the  indoor  air  sampling  results  and  exposure  durations  of  20  hours 
on  the  first  floor  and  4  hours  in  the  basement,  the  Updated  Revised  Supplemental  Method  3 
Risk  Characterization  concluded  that  a  condition  of  NSR  exists  for  the  property. 

3.6.2.2  Feasibility  of  Eliminating  or  Mitigating  the  CEP  at  4  Morton  Street 

As  stated  above,  the  basement  ceiling  height  at  4  Morton  Street  is  less  than  7  feet  (6 ’4”),  the 
basement  is  used  for  storage  and  laundry  only  and  there  is  no  evidence  that  the  basement  is 
used  as  living  or  working  space.  Since  the  installation  of  the  EPEM,  PCE  has  only  been 
detected  in  the  basement.  Therefore,  the  CEP  has  been  eliminated.  In  addition,  because 
exposure  to  concentrations  of  PCE  detected  in  indoor  air  at  4  Morton  Street  constitute  a 
condition  of  NSR  for  building  occupants,  additional  response  actions  are  not  required. 

3.6.2.3  4  Morton  Street  Feasibility  Evaluation  Results 

The  basement  in  4  Morton  Street  has  less  than  7  feet  of  headroom.  Indoor  air  concentrations 
in  the  basement  do  not  constitute  a  CEP  and  do  constitute  a  condition  of  NSR.  No  further 
response  actions  are  required. 

3.6.3  27  Tufts  Street 

3.6.3.1  Background 

27  Tufts  Street  is  a  multi-family  residence  located  approximately  40  feet  east  of  the  Property. 
Initially,  indoor  air  samples  were  collected  at  27  Tufts  Street  on  February  2005  (by  Shaw 
Environmental,  Inc.  (Shaw)  of  Cambridge,  Massachusetts  on  behalf  of  MassDEP),  then  from 
March  through  December  2006  by  GEI.  PCE  was  detected  above  laboratory  reporting  limits 
in  the  basement  and  on  the  first  floor,  which  is  a  CEP.  GEI  installed  an  air  purifier  to 
mitigate  the  CEP. 

Installation  of  an  Option  3  EPEM  was  completed  in  September  2008.  GEI  collected  post- 
EPEM  indoor  air  samples  from  the  basement  and  first  floor  of  the  building  in  September 
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2008  and  February  2009.  PCE  was  detected  in  the  basement  and  on  the  first  floor  in 
February  2009. 

In  light  of  the  sampling  results,  GEI  conducted  a  performance  evaluation  of  the  EPEM.  GEI 
determined  that  an  inaccessible  crawl  space  beneath  a  portion  of  the  residence  may  have  been 
functioning  as  a  preferred  migration  pathway  for  soil  vapor.  GEI  therefore  modified  the 
EPEM  by  installing  an  access  panel  to,  and  a  vapor  barrier  in,  the  crawl  space. 

In  February,  March,  and  August  2009,  following  the  EPEM  modification,  GEI  collected 
additional  post-EPEM  indoor  air  samples  fi'om  the  basement  and  first  floor.  PCE  was  not 
detected  above  laboratory  reporting  limits  in  the  first  floor  and  basement  samples  collected  in 
February  and  March  2009.  PCE  was  detected  above  laboratory  reporting  limits  in  the 
basement  only  in  August  2009. 

Based  on  the  indoor  air  sampling  results  and  exposure  durations  of  12  hours  on  the  first  floor 
and  12  hours  in  the  basement,  the  Updated  Revised  Supplemental  Method  3  Risk 
Characterization  concluded  that  a  condition  of  NSR  exists  for  the  property. 

3.6.3.2  Effectiveness  of  the  EPEM  at  27  Tufts  Street  and  Feasibility  Evaluation  for 
Eliminating  the  CEP 

As  part  of  the  response  to  the  NOAF/NON,  we  conducted  a  property-specific  cost/benefit 
analysis  for  27  Tufts  Street  to  determine  whether  the  costs  of  eliminating  the  CEP  would  be 
substantial  and  disproportionate  to  the  benefits. 

Based  on  the  subsurface  conditions  at  the  property,  a  typical  SSDS  would  not  have  been 
effective,  and  a  passive  EPEM  was  installed.  The  cost  of  the  passive  EPEM  installation  was 
approximately  $57,500.  The  passive  system  could  be  converted  to  an  active  system.  The 
capital  cost  associated  with  this  conversion  would  be  approximately  $7,000.  The  total 
incremental  cost  of  installing  and  operating  an  active  system  at  27  Tufts  Street  would  be 
approximately  $48,400.  The  derivation  of  the  conversion  cost  estimate  is  presented  in 
current  dollars  in  Table  3-14. 

3.6.3.3  27  Tufts  Street  Feasibility  Evaluation  Results 

Based  on  the  27  Tufts  Street  feasibility  evaluation,  the  incremental  benefit  that  converting  the 
passive  system  to  an  active  system  may  produce  in  reducing  potential  risks  beyond  the 
already  existing  condition  of  NSR  does  not  justify  the  substantial  cost.  Furthermore, 
measures  already  have  been  undertaken  at  a  cost  of  $57,500  to  mitigate  the  CEP,  which  costs 
cannot  be  ignored  as  part  of  the  overall  feasibility  evaluation.  Accordingly,  it  is  infeasible  to 
eliminate  the  CEP  at  27  Tufts  Street. 
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4.  Properties  Not  Identified  in  the  NON 


4.1  Introduction 

In  preparing  the  NOAF/NON,  MassDEP  reviewed  information  collected  only  up  to  the 
period  reflected  in  the  IRA  Completion  Report  submitted  on  November  13,  2009.  GEI  has 
continued  to  conduct  CRAs  since  that  time.  In  the  interest  of  finality,  in  this  section  GEI 
evaluates  properties  that  MassDEP  may  consider  to  have  characteristics  similar  to  those 
identified  in  the  NOAF/NON  based  on  data  collected  since  the  IRA  Completion  Report,  up 
to  February  14,  2011. 

These  properties  fall  into  the  following  categories: 

■  Properties  without  mitigation  systems:  Access  Denied 

■  Properties  without  mitigation  systems:  Basement  Only  CEPs 

■  Properties  without  mitigation  systems:  No  Significant  Risk 

■  Properties  with  incomplete  vapor  intrusion  pathways. 

■  Properties  with  passive  mitigations  systems,  which  MassDEP  may  consider 
ineffective. 

For  each  of  these  properties,  which  are  similar  to  those  identified  in  the  NOAF/NON,  GEI 
conducted  a  property-specific  feasibility  study,  as  provided  for  in  310  CMR  40.0413  and 
0414,  in  which  it  determined  the  expected  costs  and  comparative  benefits  of  the  specific 
systems  necessary,  based  on  building  construction  and  other  Site  conditions,  to  eliminate  or 
mitigate  CEPs. 

4.2  Risk  Characterization 

The  ARCADIS  Updated  Revised  Supplemental  Method  3  Risk  Characterization,  dated 
April  1,  201 1,  was  based  on  exposure  durations  of  12  hours  on  the  first  floor  and  12  hours  in 
the  basement  for  properties  with  at  least  7  feet  of  headroom  in  the  basement.  For  properties 
with  less  than  7  feet  of  headroom  in  the  basement,  risk  estimates  were  based  on  exposure 
durations  of  20  hours  on  the  first  floor  and  4  hours  in  the  basement.  In  addition  to  the 
residences  cited  in  the  NOAF/NON,  the  Risk  Characterization  evaluated  the  remaining 
residences  and  commercial  properties  where  indoor  air  concentrations  were  measured, 
including  the  properties  presented  in  this  section.  The  indoor  air  data  used  in  the  Risk 
Characterization  for  each  of  the  residences  in  Section  4  are  presented  in  Tables  4-1  through 
4-16. 
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4.3  Properties  without  Mitigation  Systems:  Access  Denied 

During  the  preliminary  phase  of  Site  investigations,  prior  to  completion  of  the 
Phase  Il/Phase  III  and  the  Revised  Supplemental  Method  3  Risk  Characterization,  installation 
of  EPEMs  were  recommended  as  IRAs  for  residences  with  confirmed  CEPs  or  where  sub¬ 
slab  soil  vapor  analytical  results  exceeded  risk-based  action  criteria.  Some,  but  not  all, 
homeowners  granted  access  for  installation  of  EPEMs  at  that  time. 

In  addition  to  those  listed  in  Section  3  above,  the  owners  of  the  following  residences  denied 
GEI  access  to  install  an  EPEM: 

■  9  Tufts  Street 

■  11-13  Tufts  Street 

■  17  Tufts  Street 

■  19  Tufts  Street 

■  25  Tufts  Street 

■  49  Tufts  Street 

The  Supplemental  Method  3  Risk  Characterization  and  the  Revised  Supplemental  Method  3 
Risk  Characterization  which  incorporated  data  collected  at  the  Site  through  September  30, 
2009,  confirmed  that  for  each  of  these  residences,  the  indoor  air  concentrations  constituted  a 
level  of  NSR.  Each  of  these  risk  characterizations  was  based  on  exposure  durations  of  20 
hours  on  the  first  floor  and  4  hours  in  the  basement,  consistent  with  MassDEP  guidance. 

Based  on  the  indoor  air  sampling  results  and  exposure  durations  of  12  hours  on  the  first  floor 
and  12  hours  in  the  basement,  the  Updated  Revised  Supplemental  Method  3  Risk 
Characterization  concluded  that  a  condition  of  NSR  exists  for  11-13,  25,  and  49  Tufts  Street. 

Based  on  the  indoor  air  sampling  results  and  exposure  durations  of  12  hours  on  the  first  floor 
and  1 2  hours  in  the  basement,  the  Updated  Revised  Supplemental  Method  3  Risk 
Characterization  concluded  that  a  condition  of  NSR  does  not  exist  for  9,  17,  and  19  Tufts 
Street. 

Consistent  with  310  CMR  40.0414(3)  and  (4),  the  presumption  that  the  CEP  must  be 
eliminated  or  mitigated  to  the  extent  feasible  for  these  residences  where  access  has  been 
denied  has  been  categorically  rebutted,  whether  or  not  the  concentrations  of  chlorinated 
VOCs  in  indoor  air  constitute  NSR,  since  it  is  infeasible  to  eliminate  or  mitigate  a  CEP  if  the 
property  owner  will  not  allow  it. 


GEi  Consultants,  Inc. 


25 


MassDEP  RTN  3-23246 

Immediate  Response  Action  Completion  Report 
Amendment 

50  Tufts  Street,  Somerville,  Massachusetts 
UniFirst  Corporation 
April  1,  2011 

4.4  Properties  without  Mitigation  Systems:  Basement  Only 
CEPs 

GEI  has  identified  three  properties,  in  addition  to  those  listed  in  Section  3  above,  where 
indoor  air  concentrations  were  detected  above  laboratory  reporting  limits  in  the  basement 
only  and  mitigation  systems  have  not  been  offered. 

■  12-14  Knowlton  Street 

■  97  Franklin  Street 

■  99  Franklin  Street 

12-14  Knowlton  Street  and  99  Franklin  Street  were  not  initially  identified  for  mitigation 
because  indoor  air  concentrations  detected  only  in  the  basement  originally  were  not 
considered  CEPs  by  MassDEP.  Chlorinated  VOCs  were  not  detected  in  indoor  air  at 
97  Franklin  Street  until  March  2010,  after  the  IRA  Completion  Report  was  submitted. 

4.4.1  12-14  Knowlton  Street 

4.4.1. 1  Background 

12-14  Knowlton  Street  is  a  multi-family  residence  located  approximately  220  feet  southeast 
of  the  Property.  In  March  2007,  GEI  collected  two  sub-slab  soil  vapor  samples  from  beneath 
the  building.  PCE  was  detected  in  each  of  these  samples.  GEI  collected  indoor  air  samples 
from  the  basement  and  first  floor  of  the  building  in  June  and  November  2007,  August  2008, 
and  January  2009.  PCE  was  detected  above  laboratory  reporting  limits  in  the  basement 
sample  collected  in  November  2007,  but  not  in  any  other  sample. 

An  EPEM  was  not  recommended  for  12-14  Knowlton  Street  based  on  the  November  2007 
detection  of  PCE  in  the  basement  only,  and  GEI  did  not  classify  this  as  a  CEP,  consistent 
with  MassDEP  policy  at  that  time.  GEI  continued  to  monitor  this  residence,  and  if 
measurable  levels  above  the  laboratory  reporting  limits  of  chlorinated  VOCs  were  detected 
on  the  first  floor,  the  residence  would  have  been  reclassified  as  a  CEP  and  scheduled  for 
mitigation.  That  did  not  happen. 

Based  on  the  indoor  air  sampling  results  and  exposure  durations  of  12  hours  on  the  first  floor 
and  12  hours  in  the  basement,  the  Updated  Revised  Supplemental  Method  3  Risk 
Characterization  concluded  that  a  condition  of  NSR  exists  for  the  property. 
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4.4.1. 2  Feasibility  of  Eliminating  or  Mitigating  the  CEP  at  12-14  Knowiton  Street 

GEI  evaluated  the  feasibility  of  installing  an  EPEM  based  on  observations  of  physical 
conditions  in  the  basement  made  during  sampling  events  and  the  cost/benefit  analysis 
criteria. 

Based  on  observations  of  the  basement  conditions  during  sampling  events,  the  building 
conditions  at  12-14  Knowiton  Street  are  not  amenable  to  a  conventional  SSDS.  Portions  of 
the  slab  are  thin  and  heavily  cracked  and  the  sub-slab  material  is  primarily  silt,  which 
indicates  that  a  large  number  of  extraction  points  would  be  necessary  to  achieve  full  sub-slab 
vacuum  coverage.  Because  of  the  basement  floor  condition,  re-surfacing  the  floor  and 
applying  epoxy  is  not  a  viable  option.  In  addition,  moderate  cracks  or  open  joints  are  present 
in  the  fieldstone  foundation  walls  that  would  not  be  addressed  with  a  conventional  SSDS. 

Considering  the  above  physical  conditions  and  previous  experience  at  other  properties,  an 
SSDS  would  not  effectively  mitigate  the  CEP  and  an  Option  3  EPEM  would  be  required. 

The  capital  cost  of  installing  an  Option  3  EPEM  would  be  substantial.  The  capital  cost  of 
installing  an  Option  3  EPEM  at  12-14  Knowiton  Street  would  be  approximately  $82,000.  In 
addition  to  the  initial  capital  cost  there  are  long-term  monitoring  costs.  The  total  cost  of 
installing  an  Option  3  EPEM  at  12-14  Knowiton  Street  is  approximately  $121,000.  The 
derivation  of  this  cost  estimate  is  presented  in  current  dollars  in  Table  4-17. 

In  addition,  based  on  several  visits  to  the  basement  at  12-14  Knowiton  Street,  it  is  evident 
that  the  basement  is  used  only  for  storage  and  laundry.  Therefore,  the  potential  for  exposure 
to  chlorinated  VOCs  in  the  basement  at  12-14  Knowiton  Street  is  limited. 

4.4.1. 3  12-14  Knowiton  Street  Feasibility  Evaluation  Results 

To  eliminate  or  mitigate  the  CEP  at  12-14  Knowiton  Street,  an  Option  3  EPEM  would  be 
required  at  a  total  cost  of  approximately  $121,000.  The  incremental  benefit  that  an  EPEM 
may  produce  in  reducing  potential  risks  beyond  the  already  existing  condition  of  NSR  does 
not  justify  the  substantial  cost.  Accordingly,  it  is  infeasible  to  eliminate  or  mitigate  the  CEP 
at  12-14  Knowiton  Street. 

4.4.2  97  Franklin  Street 

4.4.2.1  Background 

97  Franklin  Street  is  a  single  family  residence  located  approximately  550  feet  east  of  the 
Property.  In  June  2007,  GEI  collected  two  sub-slab  soil  vapor  samples  from  beneath  the 
building.  PCE  was  detected  in  these  samples.  GEI  collected  indoor  air  samples  from  the 
basement  and  first  floor  in  September  2007,  February  and  July  2008,  January  2009,  and 
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March  2010.  PCE  was  not  detected  above  laboratory  reporting  limits  in  these  samples, 
except  for  the  sample  collected  in  the  basement  in  March  2010. 

Based  on  the  indoor  air  sampling  results  and  exposure  durations  of  12  hours  on  the  first  floor 
and  12  hours  in  the  basement,  the  Updated  Revised  Supplemental  Method  3  Risk 
Characterization  concluded  that  a  condition  of  NSR  exists  for  the  property. 

4.4.2.2  Feasibility  of  Eliminating  or  Mitigating  the  Basement  Only  Indoor  Air 
Concentrations  at  97  Franklin  Street 

GEI  evaluated  the  feasibility  of  installing  an  EPEM  at  97  Franklin  Street  based  on 
observations  of  physical  conditions  in  the  basement  during  sampling  events  and  the 
cost/benefit  analysis  criteria,  to  determine  whether  the  costs  of  eliminating  or  mitigating  the 
indoor  air  concentrations  would  be  substantial  and  disproportionate  to  the  benefits. 

Based  on  observations  of  the  basement  conditions  during  sampling  events,  the  building 
conditions  at  97  Franklin  Street  are  not  amenable  to  a  conventional  SSDS.  The  sub-slab 
material  was  observed  to  be  primarily  silt,  which  indicates  a  large  number  of  extraction 
points  would  be  needed  to  achieve  full  sub-slab  vacuum  coverage.  In  addition,  the 
foundation  walls  are  constructed  of  fieldstone  blocks  that  include  moderate  cracks  or  open 
joints  that  would  not  be  addressed  with  a  conventional  SSDS. 

Considering  the  above  physical  conditions  and  previous  experience  at  other  properties,  an 
SSDS  would  not  effectively  mitigate  the  indoor  air  concentrations  and  an  Option  3  EPEM 
would  be  required.  The  cost  associated  with  installing  an  Option  3  EPEM  would  be 
substantial.  The  capital  cost  of  installing  an  Option  3  EPEM  at  97  Franklin  Street  would  be 
approximately  $57,000.  In  addition  to  the  initial  capital  cost  there  are  long-term  monitoring 
costs.  The  total  cost  of  installing  Option  3  EPEM  at  97  Franklin  Street  is  approximately 
$95,500.  The  derivation  of  this  cost  estimate  is  presented  in  current  dollars  in  Table  4-18. 

In  addition,  based  on  several  visits  to  the  basement  at  97  Franklin  Street,  it  is  evident  that  the 
basement  is  used  only  for  storage  and  laundry.  Therefore,  the  potential  for  exposure  to 
chlorinated  VOCs  in  the  basement  at  97  Franklin  Street  is  limited. 

4.4.2.3  97  Franklin  Street  Feasibility  Evaluation  Results 

To  eliminate  or  mitigate  the  indoor  air  concentrations  at  97  Franklin  Street,  an  Option  3 
EPEM  would  be  required  at  a  total  cost  of  approximately  $95,500.  The  incremental  benefit 
that  an  EPEM  may  produce  in  reducing  potential  risks  beyond  the  already  existing  condition 
of  NSR  does  not  justify  the  substantial  cost.  Accordingly,  it  is  infeasible  to  eliminate  or 
mitigate  the  indoor  air  concentrations  in  the  basement  of  97  Franklin  Street. 
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4.4.3  99  Franklin  Street 

4.4.3.1  Background 

99  Franklin  Street  is  a  multi-family  residence  located  approximately  550  feet  east  of  the 
Property.  In  May  2007,  GEI  collected  a  sub-slab  soil  vapor  sample  from  beneath  the 
building.  PCE  was  detected  in  this  sample.  GEI  collected  an  indoor  air  sample  from  the 
basement  in  June  2007  and  September  2009,  and  collected  an  indoor  air  sample  from  the 
basement  and  first  floor  in  February  2008.  PCE  was  detected  above  laboratory  reporting 
limits  in  the  June  2007  and  February  2008  basement  indoor  air  samples.  PCE  was  not 
detected  above  laboratory  reporting  limits  in  the  February  2008  first  floor  indoor  air  sample, 
nor  in  the  September  2009  basement  indoor  air  sample. 

An  EPEM  was  not  recommended  for  99  Franklin  Street  based  on  the  June  2007  and  February 
2008  detection  of  PCE  in  the  basement  only,  and  GEI  did  not  classify  this  as  a  CEP, 
consistent  with  MassDEP  policy  at  that  time.  GEI  continued  to  monitor  this  residence,  and  if 
measurable  levels  above  the  laboratory  reporting  limits  of  chlorinated  VOCs  were  detected 
on  the  first  floor,  the  residence  would  have  been  reclassified  as  a  CEP  and  scheduled  for 
mitigation.  That  did  not  happen. 

The  basement  ceiling  height  at  99  Franklin  Street  is  less  than  7  feet  (6 ’5”).  The  property 
inspection  log  documenting  the  ceiling  height  is  in  Appendix  E.  The  basement  is  used  for 
storage  only,  and  there  is  no  evidence  that  the  basement  is  used  as  living  or  working  space. 
Based  on  the  indoor  air  sampling  results  and  exposure  durations  of  20  hours  on  the  first  floor 
and  4  hours  in  the  basement,  the  Updated  Revised  Supplemental  Method  3  Risk 
Characterization  concluded  that  a  condition  of  NSR  exists  for  the  property. 

4.4.3.2  Feasibility  of  Eliminating  or  Mitigating  the  CEP  at  99  Franklin  Street 

As  stated  above,  the  basement  ceiling  height  at  99  Franklin  Street  is  less  than  7  feet  (6’5”), 
the  basement  is  used  for  storage  only,  and  there  is  no  evidence  that  the  basement  is  used  as 
living  or  working  space.  Under  MassDEP ’s  most  recently  announced  interpretation  of  what 
constitutes  a  CEP,  a  CEP  does  not  exist  at  99  Franklin  Street,  and  mitigation  is  not  required. 
In  addition,  because  exposure  to  concentrations  of  PCE  detected  in  indoor  air  at  99  Franklin 
Street  constitute  a  condition  of  NSR  for  building  occupants,  response  actions  are  not 
required. 

4.4.3.3  99  Franklin  Street  Feasibility  Evaluation  Results 

The  basement  in  99  Franklin  Street  has  less  than  7  feet  of  headroom  and  the  indoor  air 
concentrations  do  not  constitute  a  CEP  and  do  constitute  NSR.  No  further  response  actions 
are  required. 
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4.5  Properties  without  Mitigation  Systems:  No  Significant  Risk 

There  is  one  property  where,  prior  to  completion  of  the  Phase  Il/Phase  III  and  the  Revised 
Supplemental  Method  3  Risk  Characterization,  installation  of  an  EPEM  was  recommended, 
and  the  owner  denied  GEI  access  to  install  the  EPEM,  but  allowed  additional  indoor  air 
testing,  the  results  of  which  indicate  a  condition  NSR. 

4.5.1  162-164  Glen  Street 

4.5.1. 1  Background 

162-164  Glen  Street  is  a  multi-family  residence  located  approximately  200  feet  east  of  the 
Property.  In  June  2007,  GEI  collected  two  sub-slab  soil  vapor  samples  from  beneath  the 
building.  PCE  was  detected  in  one  sample.  GEI  collected  indoor  air  samples  from  the 
basement  and  first  floor  in  August  2007.  PCE  was  detected  in  the  basement  and  on  the  first 
floor,  which  is  a  CEP.  GEI  installed  an  air  purifier  to  mitigate  the  CEP. 

Based  on  the  indoor  air  and  soil  vapor  sampling  results,  a  vapor  intrusion  pathway  was 
identified  at  162-164  Glen  Street,  and  an  EPEM  was  recommended.  The  owner  denied 
access  to  GEI  to  install  an  EPEM.  However,  the  owner  eventually  did  allow  additional 
indoor  air  testing,  but  not  until  January  2010,  after  the  IRA  Completion  Report  had  been 
submitted  to  MassDEP. 

GEI  collected  additional  indoor  air  samples  from  the  basement  and  first  floor  in  January  and 
November  2010,  and  February  2011.  PCE  was  not  detected  above  laboratory  reporting  limits 
in  the  basement  or  on  the  first  floor  in  any  of  these  samples. 

Based  on  the  indoor  air  sampling  results  and  exposure  durations  of  12  hours  on  the  first  floor 
and  1 2  hours  in  the  basement,  the  Updated  Revised  Supplemental  Method  3  Risk 
Characterization  concluded  that  a  condition  of  NSR  exists  for  the  property. 

4.5.1. 2  Feasibility  of  Eliminating  or  Mitigating  the  CEP  at  162-164  Glen  Street 

GEI  evaluated  the  feasibility  of  installing  an  EPEM  based  on  observations  of  physical 
conditions  in  the  basement  and  the  cost/benefit  analysis  criteria  to  determine  whether  the 
costs  of  eliminating  or  mitigating  the  CEP  would  be  substantial  and  disproportionate  to  the 
benefits.  A  pre-design  inspection  and  sub-slab  soil  communication  test  was  performed  at 
162-164  Glen  Street  on  November  8,  2007.  The  communication  test  results  are  presented  in 
Appendix  D. 

The  results  of  the  pre-design  inspection  and  soil  communication  test  indicate  that  a 
conventional  SSDS  would  not  be  effective  at  this  property.  The  basement  slab  is  generally 


GEI  Consultants,  Inc. 


30 


MassDEP  RTN  3-23246 

Immediate  Response  Action  Completion  Report 
Amendment 

50  Tufts  Street,  Somerville,  Massachusetts 
UniFirst  Corporation 
April  1,2011 

thin  and  contains  some  areas  of  exposed  aggregate  and  small  cracks.  Because  of  the 
basement  floor  condition,  re-surfacing  the  floor  and  applying  epoxy  is  not  a  viable  option. 
Sub-slab  communication  is  poor  and  the  fieldstone  walls  contain  some  small  cracks  and 
openings  that  would  not  be  addressed  with  an  SSDS.  Based  on  previous  experience,  these 
basement  conditions  are  not  amenable  to  installing  an  effective  SSDS.  Therefore,  an 
Option  3  EPEM  would  be  required. 

The  cost  associated  with  installing  an  Option  3  EPEM  would  be  substantial.  The  capital  cost 
of  installing  an  Option  3  EPEM  at  162-164  Glen  Street  would  be  approximately  $99,600.  In 
addition  to  the  initial  capital  cost  there  are  long-term  monitoring  costs.  The  total  cost  of 
installing  an  Option  3  EPEM  at  162-164  Glen  Street  is  approximately  $138,100.  The 
derivation  of  this  cost  estimate  is  presented  in  current  dollars  in  Table  4-19. 

4.5.1. 3  162-164  Glen  Street  Feasibility  Evaluation  Results 

To  eliminate  or  mitigate  the  CEP  at  162-164  Glen  Street,  an  Option  3  EPEM  would  be 
required  at  a  cost  of  approximately  $138,100.  Based  on  the  162-164  Glen  Street  feasibility 
evaluation,  the  incremental  benefit  that  an  EPEM  may  produce  in  reducing  potential  risks 
beyond  the  already  existing  condition  of  NSR  does  not  justify  the  substantial  cost.  In 
addition,  PCE  has  not  been  detected  in  the  basement  or  the  first  floor  during  the  three  indoor 
air  sampling  rounds  conducted  in  2010  and  2011.  Accordingly,  it  is  infeasible  to  eliminate  or 
mitigate  the  CEP  at  162-164  Glen  Street. 

4.6  Properties  with  Incomplete  Vapor  Intrusion  Pathways 

GEI  has  identified  four  properties  where  measurable  concentrations  of  chlorinated  VOCs  not 
attributable  to  the  disposal  site  have  been  detected  in  indoor  air: 

■  1 6-20  Alston  Street 

■  76  Franklin  Street 

■  45-47  Tufts  Street 

■  5 1  -5 1 A  T ufts  Street 

4.6.1  1 6-20  Alston  Street 

16-20  Alston  Street  is  a  multi-family  residence  located  approximately  125  feet  west  (i.e., 
upgradient)  of  the  Property,  across  the  Massachusetts  Bay  Transit  Authority  (MBTA) 
railroad  tracks.  In  June  2007,  GEI  collected  one  sub-slab  soil  vapor  sample  from  beneath  the 
building.  PCE  and  1,1,1-trichloroethane  (TCA)  were  detected  above  laboratory  reporting 
limits  in  this  sample.  In  August  2007,  GEI  collected  indoor  air  samples  from  the  basement 
and  first  floor  of  the  building.  PCE  was  detected  in  the  basement  but  was  not  detected  above 
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laboratory  reporting  limits  on  the  first  floor.  TCA  was  detected  on  the  first  floor,  but  not  in 
the  basement,  which  was  considered  a  CEP.  GEI  installed  an  air  purifier  to  mitigate  the 
CEP. 

An  EPEM  originally  was  recommended  for  16-20  Alston  Street,  pending  additional  site 
investigation;  however,  after  many  conversations  with  the  current  owners,  they  refused  to 
have  an  EPEM  installed. 

The  concentrations  of  chlorinated  VOCs  in  the  shallow  groundwater  in  the  vicinity  of 
16-20  Alston  Street  (MWl  14)  are  less  than  laboratory  reporting  limits  (1  microgram  per  liter 
[pg/L]).  In  addition,  the  profile  of  chlorinated  VOCs  detected  in  indoor  air  was  not 
consistent  with  that  measure  in  indoor  air  in  buildings  downgradient  of  the  Property.  Based 
on  a  lines-of-evidence  approach,  GEI  concluded  that  there  is  not  a  complete  vapor  intmsion 
pathway  at  1 6-20  Alston  Street  and  the  chlorinated  VOCs  measured  in  the  indoor  air  at 
16-20  Alston  Street  are  likely  not  associated  with  the  Site. 

4.6.2  76  Franklin  Street 

/ 

76  Franklin  Street  is  a  single-family  residence  located  approximately  800  feet  east  of  the 

Property.  In  April  2007,  GEI  collected  one  sub-slab  soil  vapor  sample  from  beneath  the 

building.  PCE  was  detected  in  this  sample.  GEI  collected  indoor  air  samples  from  the 

basement  and  first  floor  of  the  building  in  November  2007  and  in  February  and  June  2008. 

PCE  was  not  detected  above  laboratory  reporting  limits  in  the  samples  collected  from  the 

basement.  PCE  was  detected  at  the  reporting  limit  of  1 .4  micrograms  per  cubic  meter 
■1 

(pg/m  )  in  the  first  floor  sample  collected  in  November  2007. 

An  EPEM  was  originally  recommended  for  76  Franklin  Street,  pending  additional  Site 
investigation;  however,  after  many  conversations  with  the  current  owners,  they  refused  to 
have  an  EPEM  installed. 

PCE  has  only  been  detected  in  one  of  the  three  rounds  of  indoor  air  sampling  conducted  at 
76  Franklin  Street  at  a  concentration  of  1.4  pg/m  ,  which  is  the  laboratory  reporting  limit  and 
the  MassDEP  residential  Threshold  Value  (TV).  Where  the  measured  indoor  air 
concentrations  are  at  or  below  a  TV,  MassDEP  considers  further  investigation  and  lines  of 
evidence  unnecessary.  Moreover,  the  concentrations  of  chlorinated  VOCs  in  the  shallow 
groundwater  in  the  vicinity  of  76  Franklin  Street  are  less  than  Method  1  GW-2  standards. 
Based  on  a  lines-of-evidence  approach,  GEI  has  concluded  that  there  is  not  a  complete  vapor 
intrusion  pathway  at  76  Franklin  Street  and  the  chlorinated  VOCs  measured  in  the  indoor  air 
at  76  Franklin  Street  are  likely  not  associated  with  the  Site. 
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4.6.3  45-47  Tufts  Street 

45-47  Tufts  Street  is  a  multi-family  residence  located  approximately  40  feet  northeast  of  the 
Property.  GEI  collected  indoor  air  samples  from  the  basement  and  first  floor  of  Unit  1  (a 
first  floor  unit)  in  July  and  December  2008,  and  June  2009,  and  collected  samples  from 
Unit  4  (a  first  floor  unit)  in  October  2008  and  January  and  June  2009.  PCE  was  not  detected 
above  laboratory  reporting  limits  in  these  samples;  however,  TCA  was  detected  on  the  first 
floor  in  Unit  1  in  June  2009,  which  would  be  a  CEP  if  the  TCA  detection  were  attributable  to 
the  Site.  TCA  was  not  detected  above  laboratory  reporting  limits  in  the  basement.  Sub-slab 
soil  vapor  samples  were  not  collected  from  45-47  Tufts  Street. 

TCA  has  only  been  detected  above  the  laboratory  reporting  limit  in  one  of  the  six  rounds  of 
indoor  air  sampling  conducted  at  45-47  Tufts  Street  and  only  on  the  first  floor.  TCA  was 
detected  in  June  2009  at  a  concentration  of  1 . 1  pg/m  ,  which  is  the  laboratory  reporting  limit. 
The  concentration  of  TCA  detected  in  June  2009  is  below  the  MassDEP  residential  TV  of 
3.0  pg/m  .  Moreover,  the  concentrations  of  chlorinated  VOCs  in  the  shallow  groundwater  in 
the  vicinity  of  45-47  Tufts  Street  are  either  less  than  Method  1  GW-2  standards  (MW201),  or 
less  than  laboratory  reporting  limits  (MWl  13).  Based  on  a  lines-of-evidence  approach,  GEI 
has  concluded  that  there  is  not  a  complete  vapor  intrusion  pathway  at  45-47  Tufts  Street  and 
the  chlorinated  VOCs  measured  in  the  indoor  air  at  45-47  Tufts  Street  are  likely  not 
associated  with  the  Site. 

4.6.4  51-51 A  Tufts  Street 

5 1-51 A  Tufts  Street  is  a  multi-family  residence  located  approximately  75  feet  northeast  of 
the  Property.  GEI  collected  indoor  air  samples  from  the  basement  and  first  floor  unit  of  the 
building  in  July  and  December  2008,  and  June  2009.  PCE  was  not  detected  above  laboratory 
reporting  limits  in  these  samples.  GEI  collected  additional  indoor  air  samples  from  the 
basement  and  first  floor  in  March  2010,  after  the  IRA  Completion  Report  was  submitted. 

PCE  was  detected  on  the  first  floor,  but  was  not  detected  in  the  basement.  Sub-slab  soil 
vapor  samples  were  not  collected  from  5 1-5 1 A  Tufts  Street. 

PCE  has  only  been  detected  above  the  reporting  limit  in  one  of  the  four  rounds  of  indoor  air 
sampling  conducted  at  5 1-51 A  Tufts  Street,  and  only  on  the  first  floor.  PCE  was  detected  in 
March  2010  at  a  concentration  of  1.6  pg/m^,  which  is  only  slightly  above  the  laboratory 
reporting  limit  (1.4  pg/m^).  The  concentration  of  PCE  detected  in  March  2010  is  consistent 
with  the  MassDEP  residential  TV  of  1 .4  pg/m  ,  and  is  less  than  the  75  percentile  MassDEP 
Typical  Indoor  Air  Concentration  (TIAC)  of  3.4  pg/m  .  Moreover,  the  concentrations  of 
chlorinated  VOCs  in  the  shallow  groundwater  in  the  vicinity  of  5 1-51 A  Tufts  Street  are 
either  less  than  Method  1  GW-2  standards  (MW201),  or  less  than  laboratory  reporting  limits 
(MWl  13).  Based  on  a  lines-of-evidence  approach,  GEI  has  concluded  that  there  is  not  a 
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complete  vapor  intmsion  pathway  at  5 1-51 A  Tufts  Street  and  the  chlorinated  VOCs 
measured  in  the  indoor  air  at  5 1-5 1 A  Tufts  Street  are  likely  not  associated  with  the  Site. 

4.7  Properties  with  Passive  Mitigations  Systems 

GEI  has  identified  two  properties  where,  based  on  MassDEP ’s  comments  in  the 
NOAF/NON,  MassDEP  may  question  the  feasibility  of  additional  measures  to  eliminate  or 
mitigate  the  CEP  because  low  levels  of  PCE  have  been  detected  in  one  or  more  sampling 
rounds  conducted  after  installation  of  passive  mitigation  systems  (Option  3  EPEMs): 

■  1 9- 1 9A  Morton  Street 

■  10  Morton  Street 

4.7.1  19-1 9 A  Morton  Street 

4.7.1. 1  Background 

19-19A  Morton  Street  is  a  multi-family  residence  located  approximately  300  feet  east  of  the 
Property.  In  April  2007,  GEI  collected  two  sub-slab  soil  vapor  samples  from  beneath  the 
building.  PCE  was  detected  in  one  sample.  GEI  collected  indoor  air  samples  from  the 
basement  and  first  floor  of  the  building  in  July  2007,  April  and  August  2008,  and  January 
2009.  PCE  was  detected  in  the  basement  and  on  the  first  floor  in  January  2009,  which  is  a 
CEP.  GEI  installed  an  air  purifier  to  mitigate  the  CEP. 

Based  on  the  indoor  air  results,  a  vapor  intrusion  exposure  pathway  was  identified  and  an 
EPEM  was  recommended.  Installation  of  an  Option  3  EPEM  was  completed  in  August  2009. 
GEI  collected  post-EPEM  indoor  air  samples  from  the  first  floor  and  basement  in  September 
2009.  PCE  was  not  detected  above  laboratory  reporting  limits  in  these  samples. 

GEI  collected  additional  indoor  air  samples  from  the  basement  and  first  floor  in  January  and 
December  2010,  after  the  IRA  Completion  Report  was  submitted.  PCE  was  not  detected  in 
the  basement  or  first  floor  in  January  2010.  PCE  was  detected  in  the  basement  and  on  the 
first  floor  in  December  2010.  During  the  indoor  air  sampling,  the  field  technician  observed  a 
small  crack  in  the  epoxy  seal  at  the  basement  floor-wall  interface.  The  crack  was  repaired  on 
March  24,  2011.  Indoor  air  samples  will  be  collected  to  confirm  the  effectiveness  of  the 
repair  and  indoor  air  testing  results  for  19-19A  Morton  Street  will  be  included  in  the  next 
Phase  rv  Status  Report. 

Based  on  the  indoor  air  sampling  results  and  exposure  durations  of  12  hours  on  the  first  floor 
and  12  hours  in  the  basement,  the  Updated  Revised  Supplemental  Method  3  Risk 
Characterization  concluded  that  a  condition  of  NSR  exists  for  the  property. 
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4.7. 1.2  Effectiveness  of  the  EPEM  at  19-19A  Morton  Street  and  Feasibility  Evaluation 
for  Eliminating  the  CEP 

GEI  conducted  a  property-specific,  cost/benefit  analysis  for  19-19A  Morton  Street  to 
determine  whether  the  costs  of  eliminating  the  CEP  would  be  substantial  and 
disproportionate  to  the  benefits. 

Based  on  the  subsurface  conditions  at  the  property,  a  typical  SSDS  would  not  have  been 
effective,  and  a  passive  EPEM  was  installed.  The  cost  of  the  passive  EPEM  installation  was 
approximately  $46,500.  The  passive  system  could  be  converted  to  an  active  system.  The 
capital  cost  associated  with  this  conversion  would  be  approximately  $6,700.  The  total 
incremental  cost  of  installing  and  operating  an  active  system  at  19- 19  A  Morton  Street  is 
approximately  $48,100.  The  derivation  of  the  conversion  cost  estimate  is  presented  in 
current  dollars  in  Table  4-20. 

Based  on  several  visits  to  the  basement  at  19-19A  Morton  Street,  it  is  evident  that  the 
basement  is  used  for  storage  only.  Therefore,  the  potential  for  exposure  to  chlorinated  VOCs 
in  the  basement  at  19-19A  Morton  Street  is  limited. 

GEI  will  evaluate  the  indoor  air  sampling  results  for  the  samples  collected  after  the  minor 
repair  in  March  201 1  to  evaluate  the  effectiveness  of  the  EPEM  modification.  The  results  of 
that  evaluation  will  be  presented  in  the  next  Phase  IV  Status  Report. 

4.7.1. 3  19-19A  Morton  Street  Feasibility  Evaluation  Results 

Based  on  the  19-19A  Morton  Street  feasibility  evaluation,  the  incremental  benefit  that 
converting  the  passive  system  to  an  active  system  may  produce  in  reducing  potential  risks 
beyond  the  already  existing  condition  of  NSR  does  not  justify  the  substantial  cost. 
Furthermore,  measures  already  have  been  undertaken  at  a  cost  of  $46,500  to  mitigate  the 
CEP,  which  costs  cannot  be  ignored  as  part  of  the  overall  feasibility  evaluation. 

Accordingly,  it  is  infeasible  to  eliminate  the  CEP  at  19-19A  Morton  Street. 

4.7.2  10  Morton  Street 

4.7.2.1  Background 

10  Morton  Street  is  a  single  family  residence  located  approximately  150  feet  east  of  the 
Property.  In  May  2007,  GEI  collected  two  sub-slab  soil  vapor  samples  from  beneath  the 
building.  PCE  was  detected  in  one  sample.  GEI  collected  indoor  air  samples  from  the 
basement  and  first  floor  in  August  and  November  2007,  and  February  2008.  PCE  was 
detected  above  laboratory  reporting  limits  in  the  basement  in  August  2007,  and  on  the  first 
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floor  and  in  the  basement  in  February  2008,  which  is  a  CEP.  GEI  installed  an  air  purifier  to 
mitigate  the  CEP. 

Based  on  the  indoor  air  sampling  results,  a  vapor  intrusion  exposure  pathway  was  identified 
at  10  Morton  Street,  and  an  EPEM  was  recommended.  Installation  of  an  Option  3  EPEM 
was  completed  in  March  2009.  GEI  collected  post-EPEM  indoor  air  samples  from  the 
basement  and  first  floor  in  April  2009.  PCE  was  not  detected  above  laboratory  limits  in 
these  samples. 

GEI  collected  additional  indoor  air  samples  from  the  basement  and  first  floor  in  February  and 
November  2010,  after  the  IRA  Completion  Report  was  submitted.  PCE  was  not  detected  in 
these  samples;  however,  TCE  was  detected  in  the  basement  and  on  the  first  floor  in 
November  2010.  TCE  has  not  previously  been  detected  in  indoor  air  samples  collected  from 
10  Morton  Street.  To  evaluate  the  source  of  TCE  detected  in  indoor  air,  additional  indoor  air 
samples  were  collected  in  December  2010.  TCE  was  detected  in  the  basement  slightly  above 
reporting  limits,  but  was  not  detected  on  the  first  floor. 

Based  on  the  indoor  air  sampling  results  and  exposure  durations  of  12  hours  on  the  first  floor 
and  12  hours  in  the  basement,  the  Updated  Revised  Supplemental  Method  3  Risk 
Characterization  concluded  that  a  condition  of  NSR  exists  for  the  property. 

4.7.2.2  Effectiveness  of  the  EPEM  at  10  Morton  Street  and  Feasibility  Evaluation  for 
Eliminating  the  CEP 

GEI  conducted  a  property-specific,  cost/benefit  analysis  for  10  Morton  Street  to  determine 
whether  the  costs  of  eliminating  the  CEP  would  be  substantial  and  disproportionate  to  the 
benefits. 

Based  on  the  subsurface  conditions  at  the  property,  an  SSDS  would  not  have  been  effective, 
and  a  passive  EPEM  was  installed.  The  cost  of  the  passive  EPEM  installation  was 
approximately  $54,600.  The  passive  system  could  be  converted  to  an  active  system.  The 
capital  cost  associated  with  this  conversion  would  be  approximately  $7,000.  The  total 
incremental  cost  of  installing  and  operating  an  active  system  at  10  Morton  Street  is 
approximately  $48,400.  The  derivation  of  the  conversion  cost  estimate  is  presented  in 
current  dollars  in  Table  4-2 1 . 

Based  on  several  visits  to  the  basement  at  10  Morton  Street,  it  is  evident  that  the  basement  is 
used  for  storage  only.  Therefore,  the  potential  for  exposure  to  chlorinated  VOCs  in  the 
basement  at  1 0  Morton  Street  is  limited. 
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4.7.2.3  10  Morton  Street  Feasibility  Evaluation  Results 

Based  on  the  10  Morton  Street  feasibility  evaluation,  the  incremental  benefit  that  converting 
the  passive  system  to  an  active  system  may  produce  in  reducing  potential  risks  beyond  the 
already  existing  condition  of  NSR  does  not  justify  the  substantial  cost.  Furthermore, 
measures  already  have  been  undertaken  at  a  cost  of  $54,600  to  mitigate  the  CEP,  which  costs 
cannot  be  ignored  as  part  of  the  overall  feasibility  evaluation.  Accordingly,  it  is  infeasible  to 
eliminate  the  CEP  at  10  Morton  Street. 
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5.  IRA  Completion  Statement 


The  MCP  establishes  procedures  for  addressing  CEPs  in  the  interim  between  their  initial 
identification  and  completion  of  a  risk  assessment  and  feasibility  study.  The 
Phase  Il/Phase  III  evaluations  have  been  completed  for  the  Site  and  a  Phase  IV  RIP  is  being 
implemented.  Installation  of  additional  EPEMs,  operation  and  maintenance  of  the  existing 
EPEMs,  and  ongoing  monitoring  will  continue  as  CRAs  (Phase  IV)  as  provided  for  in  310 
CMR  40.0429(3).  Partial  RAOs  are  being  prepared  for  those  properties  which  have  achieved 
NSR. 

This  IRA  Completion  Report  Amendment  documents  that  the  activities  performed  up  until 
the  IRA  Completion  Report  was  submitted  on  November  13,  2009  were  appropriate  and 
sufficient  to  close  the  IRA.  In  addition,  based  on  additional  data  collected,  evaluations 
conducted,  and  CRAs  performed  after  the  IRA  Completion  Report  was  submitted,  this 
Report  reaffirms  the  completion  of  the  IRA. 


GEI  Consultants,  Inc. 


38 


■  %fV#t 

- 1  \ '  I  ‘  ’ 

•f*  #•;■*■  *,  •■'  ■ 

QrsiJk^rtU^ 

^rr*  V  m' 


■  ■  '  »vf  --  . 

h<M(«n  fi  k9tie$rr«Q  UGhitmit 

fruitfkmrtyk 
4iMMgifno*  >t«il  tUtA*  M 
n«9D  IviAiMf 
rrat^i^ 


t:..: 


4.7.;..-.-  m»w  iv.  ■■•■^  ‘  .  ^  ^  ^^fBiqrqoO  A5fl  .8 


»<  -  St  ;< 


h«^  •» 

'•  .=J'  • 


^  ^ *si  Wt 

Jail's 

VI  2  ^  «>i^?  '•fts.Tri,  :' 

i  t/.'  fToi:^sn4Mi'l 

M  f  f  rf  to!  ti9?>ivtA»7  ifr  0/1 ^*5  =wl’  ^liv/ 

Ijd/'»»!ia*  ^itrf  iLaifw  c»m»q;/.  <  MOfft  k  i  fpimjttq  a04:ff  fain-^  ^ 

V  '  '  '  'i  'Ai/  __^_ 


■  /•  ,v  >« 


iur^jj  qu  boririolr^q  acmtvhafi  ji*j[i  iiat*  oO  Ji.lT 

^  '•<1^  ■'^ 

‘  *>nw  i^jK  ,£i  j /eVl  n§  . 

.*vs#3flit.'>v  Bs^t  IsptoffH^s  tfHiffi&ia  n^  JUd  of 


tint  .bmtjimi'm  aiw  of*h^'qr.'*'50  AJ5I  ard^  b^<uft</nyq  ^?iib.«ro 


/ 


f  •• 


-  '•  ■*;•• 


V 


V 


.A>?i  ^'l^fioj*'iinoic^oi(i^  2/infVir 'iTXiMja^ 


Sv 


4  ’ 

u  - 


t ' 


■  rV'  ^  A? 


1^. 


c  , 


p..  . 


^r- 


■■ 


i 

-V* 


■4': 

■  r< 


V".'  ^ 

>  ■  r'M 

■y  .«4t, 

V  ■■- 1  ■  ’■  “A  ■  “  •  jj?< 

»'  ‘';  .  ■  H 

■  V  '  ’  *  ** 

-r.'  .i  ■' 

”■  ■  ’  »  ■•'' 

4  kfcfc. 


iiiS'  C!>n^uii9<  T:u\  k- 


H 


.Mt 

.oni  .irt"mu<';'iO  'Hi 


MassDEP  RTN  3-23246 

Immediate  Response  Action  Completion  Report 
Amendment 

50  Tufts  Street,  Somerville,  Massachusetts 
UniFirst  Corporation 
April  1,  2011 


Tables 


GEI  Consultants,  Inc. 


V  + 


f 


*•* 
•  » 


f  ‘ 


-T 


n 

» 


n«Q«A  niyimktn*itp  i^t^aKvnl 

,tp^  iAuT  Oft 


'jp’r-.' 

1. 1 .  •.  ‘ , 


■> 


Table  1-1 

Summary  of  MassDEP  IRA  Regulatory  Submittals  and  Other  CRAs 
IRA  Completion  Report  Amendment 
50  Tufts  Street 
Somerville,  Massachusetts 


18.  Remedial  Monitoring  Report  No.  1,  RTN  3-23246,  50  Tufts  Street,  Somerville,  Massachusetts,  dated 
August  30,  2007. 

19.  Monthly  Remedial  Monitoring  Report  No.  2,  RTN  3-23246,  50  Tufts  Street,  Somerville,  Massachusetts, 
dated  August  30  2007. 

20.  Monthly  Remedial  Monitoring  Report  No.  3,  RTN  3-23246,  50  Tufts  Street,  Somerville,  Massachusetts, 
dated  August  30,  2007. 

21.  Monthly  Remedial  Monitoring  Report  No.  4,  RTN  3-23246,  50  Tufts  Street,  Somerville,  Massachusetts, 
dated  August  30,  2007. 

22.  IRA  Plan  Modification  No.  7,  RTN  3-23246,  50  Tufts  Street,  Somerville,  Massachusetts,  dated 
October  1 1 ,  2007. 

23.  IRA  Plan  Modification  No.  8,  RTN  3-23246,  50  Tufts  Street,  Somerville,  Massachusetts,  dated 
October  1 1 ,  2007. 

24.  Monthly  Remedial  Monitoring  Report  No.  5,  RTN  3-23246,  50  Tufts  Street,  Somerville,  Massachusetts, 
dated  October  19,  2007. 

25.  Monthly  Remedial  Monitoring  Report  No.  6A,  RTN  3-23246,  50  Tufts  Street,  Somerville, 
Massachusetts,  dated  October  31 ,  2007. 

26.  Monthly  Remedial  Monitoring  Report  No.  6B,  RTN  3-23246,  50  Tufts  Street,  Somerville, 
Massachusetts,  dated  November  8,  2007. 

27.  Monthly  Remedial  Monitoring  Report  No.  7A,  RTN  3-23246,  50  Tufts  Street,  Somerville, 
Massachusetts,  dated  November  8,  2007. 

28.  Monthly  Remedial  Monitoring  Report  No.  7B,  RTN  3-23246,  50  Tufts  Street,  Somerville, 
Massachusetts,  dated  November  8,  2007. 

29.  IRA  Plan  Modification  No.  9,  RTN  3-23246,  50  Tufts  Street,  Somerville,  Massachusetts,  dated 
November  9,  2007. 

30.  IRA  Status  Report  No.  4,  RTN  3-23246,  50  Tufts  Street,  Somerville,  Massachusetts,  dated 
November  9,  2007. 

31.  IRA  Plan  Modification  No.  10,  RTN  3-23246,  50  Tufts  Street,  Somerville,  Massachusetts,  dated 
December  17,  2007. 

32.  Phase  II  Scope  of  Work  Amendment  No.  2,  RTN  3-23246,  50  Tufts  Street,  Somerville,  Massachusetts, 
dated  February  19,  2008. 

33.  IRA  Plan  Modification  No.  11,  RTN  3-23246,  50  Tufts  Street,  Somerville,  Massachusetts,  dated 
April  9,  2008. 
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34.  IRA  Plan  Modification  No.  12,  RTN  3-23246,  50  Tufts  Street,  Somerville,  Massachusetts,  dated 
April  15,  2008. 

35.  IRA  Status  Report  No.  5  &  Remedial  Monitoring  Report  No.  8,  RTN  3-23246,  50  Tufts  Street, 
Somerville,  Massachusetts,  dated  May  15,  2008. 

36.  IRA  Plan  Modification  No.  13,  RTN  3-23246,  50  Tufts  Street,  Somerville,  Massachusetts,  dated 
May  16,  2008. 

37.  Phase  II  Comprehensive  Site  Assessment,  Method  3  Risk  Characterization,  and  Phase  III 
Remedial  Action  Plan,  RTN  3-23246,  50  Tufts  Street,  Somerville,  Massachusetts,  dated 
July  14,  2008. 

38.  IRA  Plan  Modification  No.  14,  RTN  3-23246,  50  Tufts  Street,  Somerville,  Massachusetts,  dated 
August  21,  2008. 

39.  IRA  Status  Report  No.  6  &  Remedial  Monitoring  Report  No.  9,  RTN  3-23246,  50  Tufts  Street, 
Somerville,  Massachusetts,  dated  November  10,  2008. 

40.  IRA  Status  Report  No.  7  &  Remedial  Monitoring  Report  No.  10,  RTN  3-23246,  50  Tufts  Street, 
Somerville,  Massachusetts,  dated  May  1 1 ,  2009. 

41.  Response  to  Notice  of  Audit  Findings,  RTN  3-23246,  50  Tufts  Street,  Somerville,  Massachusetts, 
dated  May  20,  2009. 

42.  Phase  IV  Remedy  Implementation  Plan,  RTN  3-23246,  50  Tufts  Street,  Somerville,  Massachusetts, 
dated  August  10,  2009. 

43.  Request  for  Change  of  Status  of  Hazardous  Waste  Activity,  RTN  3-23246,  50  Tufts  Street, 

Somerville,  Massachusetts,  dated  September  21,  2009. 

44.  Immediate  Response  Action  Completion  Report  and  Remedial  Monitoring  Report  No.  11, 

RTN  3-23246,  50  Tufts  Street,  Somerville,  Massachusetts,  dated  November  13,  2009. 

45.  Notice  of  Activity  and  Use  Limitation  (12  Morton  Street),  RTN  3-23246,  50  Tufts  Street,  Somerville, 
Massachusetts,  dated  November  19,  2009. 

46.  Notice  of  Activity  and  Use  Limitation  (95R  Franklin  Street),  RTN  3-23246,  50  Tufts  Street,  Somerville, 
Massachusetts,  dated  November  19,  2009. 

47.  Notice  of  Activity  and  Use  Limitation  (10  Morton  Street),  RTN  3-23246,  50  Tufts  Street,  Somerville, 
Massachusetts,  dated  January  15,  2010. 

48.  Notice  of  Activity  and  Use  Limitation  (19-19A  Morton  Street),  RTN  3-23246,  50  Tufts  Street, 
Somerville,  Massachusetts,  dated  January  21, 2010. 

49.  Phase  IV  Status  Report  No.  1  and  Remedial  Monitoring  Report  No.  12,  RTN  3-23246,  50  Tufts  Street, 
Somerville,  Massachusetts,  dated  February  8,  2009. 
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50.  Notice  of  Activity  and  Use  Limitation  (17  Knowiton  Street),  RTN  3-23246,  50  Tufts  Street,  Somerville, 
Massachusetts,  dated  March  5,  2010. 

51.  Notice  of  Activity  and  Use  Limitation  (11  Morton  Street),  RTN  3-23246,  50  Tufts  Street,  Somerville, 
Massachusetts,  dated  April  16,  2010. 

52.  Notice  of  Activity  and  Use  Limitation  (32  Knowiton  Street),  RTN  3-23246,  50  Tufts  Street,  Somerville, 
Massachusetts,  dated  April  26,  2010. 

53.  Class  A-3  Response  Action  Outcome  Partial  Statement  for  95R  Franklin  Street,  Somerville, 
Massachusetts,  RTN  3-23246,  50  Tufts  Street  Site,  Somerville,  Massachusetts,  dated  April  30,  2010. 

54.  Phase  IV  Status  Report  No.  2  and  Remedial  Monitoring  Report  No.  13,  RTN  3-23246,  50  Tufts 
Street,  Somerville,  Massachusetts,  dated  August  4,  2010. 

55.  Class  B-1  Response  Action  Outcome  Partial  Statement  for  10  Franklin  Avenue,  Somerville, 
Massachusetts,  RTN  3-23246,  50  Tufts  Street  Site,  Somerville,  Massachusetts,  dated 
August  10,  2010. 

56.  Notice  of  Activity  and  Use  Limitation  (9  Knowiton  Street),  RTN  3-23246,  50  Tufts  Street,  Somerville, 
Massachusetts,  dated  October  14,  2010. 

57.  Class  B-1  Response  Action  Outcome  Partial  Statement  for  12  Franklin  Avenue,  Somerville, 
Massachusetts,  RTN  3-23246,  50  Tufts  Street  Site,  Somerville,  Massachusetts,  dated 
November  5,  2010. 

58.  Class  B-1  Response  Action  Outcome  Partial  Statement  for  18  Franklin  Avenue,  Somerville, 
Massachusetts,  RTN  3-23246,  50  Tufts  Street  Site,  Somerville,  Massachusetts,  dated 
November  5,  2010. 

59.  Notice  of  Activity  and  Use  Limitation  (166-168  Glen  Street),  RTN  3-23246,  50  Tufts  Street, 

Somerville,  Massachusetts,  dated  February  11,  2011. 

60.  Phase  IV  Status  Report  No.  3  and  Remedial  Monitoring  Report  No.  14,  RTN  3-23246,  50  Tufts 
Street  Site,  Somerville,  Massachusetts,  dated  February  10,  2011. 
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Table  3-1 

Chemical  Testing  Results  -  Indoor  Air 
IRA  Completion  Report  Amendment 
105-107  Washington  Street 
Somerville,  Massachusetts 
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Table  3-8 

Epoxy  Seal  Entire  Basement  Walls  and  Floor 
IRA  Completion  Report  Amendment 
Various  -  Tufts  Street 
Somerville,  Massachusetts 
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Table  3-9 

Summary  of  Basement  Physical  Conditions 
IRA  Completion  Report  Amendment 
111  Washington  Street 
Somerville,  Massachusetts 


Slab  Condition: 

Fair/Poor 

Sub-slab  material: 

Silt 

Average  vacuum  radius  of  influence: 

5ft 

Slab  area  (sq.  ft): 

730 

Estimated  number  of  extraction  points: 

6 

Expected  Fan  Model 

GP501 

Conventional  SSDS? 

No 

General  Notes: 

1 .  IRA  =  Immediate  Response  Action. 

2.  ft  =  foot/feet. 

3.  sq.  ft  =  square  feet. 

4.  SSDS  =  Sub-Slab  Depressurization  System. 

5.  Vacuum  radius  of  influence  is  defined  as  a  minimum  of  0.010  inches  water  column  measured 
in  the  sub-slab  when  4  inches  of  water  column  is  applied  at  a  single  test  extraction  point.  Test 
is  repeated  in  two  different  locations. 

6.  See  residential  Pre-Design  Inspection  Form  for  more  details. 
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Table  3-10 

Option  3  EPEM  Installation  and  Operational  Costs 
IRA  Completion  Report  Amendment 
111  Washington  Street 
Somerville,  Massachusetts 
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Table  3-11 

Summary  of  Basement  Physical  Conditions 
IRA  Completion  Report  Amendment 
6-8  Morton  Street 
Somerville,  Massachusetts 


Slab  Condition: 

Fair/Poor 

Sub-slab  material: 

Silt 

Average  vacuum  radius  of  influence: 

15ft 

Slab  area  (sq.  ft): 

960 

Estimated  number  of  extraction  points: 

4 

Expected  Fan  Model 

HS5000 

Conventional  SSDS? 

No 

General  Notes: 

1 .  IRA  =  Immediate  Response  Action. 

2.  ft  =  feet. 

3.  sq.  ft  =  square  feet 

4.  SSDS  =  Sub-Slab  Depressurization  System. 

5.  Vacuum  radius  of  influence  is  defined  as  a  minimum  of  0.010  inches  water  column  measured 
in  the  sub-slab  when  4  inches  of  water  column  is  applied  at  a  single  test  extraction  point.  Test 
is  repeated  in  two  different  locations. 

6.  Water  was  observed  at  bottom  of  slab  during  pre-design  inspection.  May 
require  vapor  sumps  rather  than  standard  suction  pits. 

7.  See  residential  Pre-Design  Inspection  Form  for  more  details. 
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Table  3-12 

Option  3  EPEM  Installation  and  Operational  Costs 
IRA  Completion  Report  Amendment 
6-8  Morton  Street 
Somerville,  Massachusetts 
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Table  3-13 

Modify  Existing  Passive  EPEM  to  Active  SSDS 
IRA  Completion  Report  Amendment 
1 7  Knowiton  Street 
Somerville,  Massachusetts 
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Table  3-14 

Modify  Existing  Passive  EPEM  to  Active  SSDS 
IRA  Completion  Report  Amendment 
27  T ufts  Street 
Somerville,  Massachusetts 
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Table  4-1 

Chemical  Testing  Results  -  indoor  Air 
IRA  Completion  Report  Amendment 
9  T ufts  Street 

Somerville,  Massachusetts 
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Chemical  Testing  Results  -  Indoor  Air 
IRA  Completion  Report  Amendment 
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DEVAL  L  PATRICK 
Governor 


Commonwealth  of  Massachusetts 

Executive  Office  of  Energy  &  Environmental  Affairs 

Department  of  Environmental  Protection 

Northeast  Regional  Office  •  205B  Lowell  Street,  Wilmington  MA  01887  •  978-694-3800 

RICHARD  K.  SULUVAN  JR. 

Secretary 


TlMOn-IY  P.  MURRAY 
Lieutenant  Governor 


KENNETH  L  KIMMELL 
Commissioner 


Certified  Mail 

Unifirst  Corporation 
68  Jonspin  Road 
Wilmington,  M A  01887 
ATTN:  Mr.  John  R.  Badey 


February  1,  2011 

RE:  Somerville 

50  Tufts  Street 
RTN  3-23246 
IRAC  Invalidation 
NON-NE-11-3S004 


NOTICE  OF  AUDIT  FINDINGS 
NOTICE  OF  NONCOMPLIANCE 

IMMEDIATE  RESPONSE  ACTION  COMPLETION  STATEMENT  NOT  VALID 


Dear  Mr.  Badey: 

The  Massachusetts  Department  of  Environmental  Protection  (MassDEP)  has  conducted  an  audit  of 
the  Immediate  Response  Action  Completion  statement  (IRAC)  filed  for  the  above-referenced  site 
(the  Site),  which  is  identified  by  Release  Tracking  Number  3-23246.  The  IRAC  Statement, 
received  on  November  16,  2009,  was  prepared  on  your  behalf  (as  used  in  this  Notice,  “you”  refers 
to  UniFirst  Corporation)  by  GEI  Consultants,  Inc.  (GEI),  Heen  Gladstone,  LSP  #9719. 

FINDINGS 

IRAC  Not  Valid  As  a  result  of  the  audit,  MassDEP  has  determined  that  response  actions  were 
not  performed  in  compliance  with  the  requirements  of  the  Massachusetts  Contingency  Plan  (MCP) 
and,  therefore,  the  IRAC  submittal  is  not  valid.  Violations  were  identified  that  require  additional 
actions  to  be  taken  under  the  supervision  of  an  LSP  in  order  to  come  into  compliance  with  the 
MCP. 

The  Notice  of  Noncompliance  (Attachment  A)  describes:  (1)  each  activity  identified  during  the 
audit  which  is  in  noncompliance,  (2)  the  requirements  violated,  (3)  the  actions  MassDEP  now 
wants  you  to  take,  and  (4)  the  deadlines  for  taking  these  actions. 

The  Audit  Memorandum  (Attachment  B)  describes  the  activities  MassDEP  personnel  performed 
during  the  audit  and  summarizes  relevant  site  information. 

This  information  is  available  in  alternate  format  Call  Michelle  Waters-Ekanem,  Diversity  Director,  at  617-292-5751.  TDD#  1-866-539-7622  or  1-617-574-6868 

MassDEP  Website:  www.mass.gov/dep 

Printed  on  Recycled  Paper 


Somerville,  50  Tufts  Street 
3-23246 


Page  2  of  9 


You  do  not  need  further  MassDEP  approval  to  take  the  actions  MassDEP  has  specified. 
LICENSED  SITE  PROFESSIONAL 

A  copy  of  this  Notice  has  been  sent  to  Ileen  Gladstone  (LSP  #9719).  Please  note  that  you,  not 
your  LSP,  are  responsible  for  responding  to  this  Notice  of  Noncompliance  and  correcting  the 
violations  identified  herein. 

LIMITATIONS 

MassDEP ’s  findings  were  based  upon  the  certainty  of  the  information  reviewed  during  the  audit. 
These  findings  do  not:  (1)  apply  to  actions  or  other  aspects  of  the  site  that  were  not  reviewed  in  the 
audit,  (2)  preclude  future  audits  of  past,  current,  or  future  actions  at  the  site,  (3)  in  any  way 
constitute  a  release  from  any  liability,  obligation,  action  or  penalty  under  M.G.L.  c.  2 IE,  310  CMR 
40.0000,  or  any  other  law,  regulation,  or  requirement,  or  (4)  limit  the  MassDEP ’s  authority  to  take 
or  arrange,  or  to  require  any  Responsible  Party  or  Potentially  Responsible  Party  to  perform,  any 
response  action  authorized  by  M.G.L.  c.  21E  which  the  MassDEP  deems  necessary  to  protect 
health,  safety,  public  welfare,  or  the  environment. 

If  you  have  any  questions  regarding  this  Notice,  contact  Andrew  Friedmann  at  (978)  694-3217. 
Please  reference  the  Release  Tracking  Number  3-23246  in  any  future  correspondence  to 
MassDEP  regarding  the  site. 


Sincerely, 


This  electronic  copy  is  being  provided  as  a 
cost-saving  measure.  A  signed  final 
version  of  this  document  is  available  for 
review  at  the  Department. 


Stephen  M.  Johnson 


Stephen  M.  Johnson 
Deputy  Regional  Director 
Bureau  of  Waste  Site  Cleanup 


Cc:  (electronically): 


Cc: 


Data  Entry,  AUDCOM/NAFNON/IRA/INVSUB 
Somerville  Board  of  Health 

Ileen  Gladstone,  LSP  (igladstone@geiconsultants.com) 


Attachments 


A:  Notice  of  Noncompliance 
B:  Audit  Memorandum 
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Attachment  A 

NOTICE  OF  NONCOMPLIANCE 
Somerville  -  50  Tufts  Street  RTN  3-23246 


PERSON/ENTITY  IN  NONCOMPLIANCE 

Unifirst  Corporation,  68  Jonspin  Road,  Wilmington,  MA 

LOCATION  WHERE  NONCOMPLIANCE  OCCURRED  OR  WAS  OBSERVED 

50  Tufts  Street,  Somerville,  MA 

DATE  WHEN  NONCOMPLIANCE  OCCURRED  OR  WAS  OBSERVED 

November  16,  2009,  the  receipt  date  of  the  Immediate  Response  Action  Completion  (IRAC) 
Statement 

DESCRIPTION  OF  REQUIREMENTS  NOT  COMPLIED  WITH 

1.  Violation:  310  CMR  40.0414(3)  -  Scope  and  Types  of  Immediate  Response  Actions 

310  CMR  40.0414(3)(b)  and  (c)  state,  in  part,  that  Immediate  Response  Actions  shall  be 
presumed  to  require  the  elimination  and/or  mitigation  of  Critical  Exposure  Pathways  (CEPs)  to 
the  extent  feasible. 

Several  residential  properties  have  CEPs  that  have  not  been  eliminated  or  mitigated  to  the  extent 
feasible,  either  because  a  mitigation  system  was  not  offered  or  the  mitigation  system  that  was 
installed  has  not  been  demonstrated  to  be  effective. 

GEI  asserted  that  it  is  infeasible  to  mitigate  a  CEP  when  the  indoor  air  contaminant  levels  are 
consistent  with  a  condition  of  No  Significant  Risk.  Based  on  this  assertion,  mitigation  systems 
were  not  offered  to  the  following  four  residential  buildings: 

•  23  Knowlton  Street; 

•  6-8  Morton  Street; 

•  105-107  Washington  Street;  and 

•  111  Washington  Street. 

The  requirement  to  eliminate,  mitigate  or  prevent  a  CEP  applies  regardless  of  the  quantitative 
level  of  risk.  Determination  of  a  condition  of  NSR  is  not,  in  and  of  itself,  sufficient  justification 
to  conclude  that  elimination  or  mitigation  of  a  CEP  is  not  feasible. 


Somerville,  50  Tufts  Street 
3-23246 


Page  4  of  9 


In  addition  to  the  buildings  listed  above,  the  effectiveness  of  passive  mitigation  systems  in  the 
residential  buildings  listed  below  has  not  been  demonstrated: 


•  1 7  Knowlton  Street; 

•  4  Morton  Street;  and 

•  27  Tufts  Street. 


For  these  residences,  PCE  has  been  detected  in  indoor  air  in  one  or  more  post-mitigation 
sampling  rounds.  The  presence  of  PCE  indicates  the  CEPs  have  not  been  mitigated  to  the  extent 
feasible  because  the  option  to  convert  the  passive  mitigation  systems  in  these  homes  to  active 
systems  has  not  been  attempted. 


2.  Violation:  310  CMR  40.0993  (4)  -  Estimates  of  Potential  Exposure 


Per  310  CMR  40.0993(4),  the  magnitude  of  each  receptor’s  total  exposure  to  the  oil  and/or 
hazardous  material  at  the  disposal  site  is  calculated  in  a  manner  which  provides  a  conservative 
estimate  of  the  potential  exposures. 

MassDEP  assumes  that  a  basement  with  7  feet  of  headroom  could  potentially  be  used  as  a 
bedroom  and  therefore  could  be  occupied  by  a  receptor  for  up  to  twelve  hours  per  day.  The  risk 
assessment  used  to  support  the  IRAC  (Appendix  C  of  the  IRAC  Statement)  assumed  an  exposure 
duration  in  the  basement  of  four  hours.  This  exposure  assumption  does  not  provide  a 
conservative  estimate  for  unrestricted  use  and  cannot  be  used  to  support  a  conclusion  of  No 
Significant  Risk. 


ADDITIONAL  COMMENT 

Due  to  the  relatively  low  cost  of  SSD  systems,  MassDEP  considers  installation  of  these  systems 
feasible  to  mitigate  or  eliminate  most  CEP  conditions  caused  by  vapor  intrusion.  GEI  has 
concluded  that  repeated  trials  at  the  site  have  demonstrated  that  conventional  SSD  systems  have 
no  utility.  However,  the  pre-  and  post-mitigation  indoor  air  data  from  on-site  buildings  that 
received  conventional  SSD  systems  indicate  that  the  systems  are  effective  in  reducing  or 
eliminating  vapor  intrusion  (Table  1  in  the  Audit  Memorandum). 
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DESCRIPTION  OF  REQUIRED  ACTIONS 

MassDEP  hereby  notifies  you  that  the  following  response  actions  are  necessary  in  order  to  bring 
the  site  back  into  compliance  with  the  MCP: 

1.  An  Immediate  Response  Action  Plan  Modification  must  be  submitted  within  60  days  of 
the  date  of  this  letter  and  must  include  plans  to  eliminate  or  mitigate  to  the  extent  feasible 
CEPs  at  the  following  residences: 

•  17  Knowlton  Street; 

•  23  Knowlton  Street; 

•  4  Morton  Street; 

•  6-8  Morton  Street; 

•  27  Tufts  Street; 

•  105-107  Washington  Street;  and 

•  111  Washington  Street. 

This  plan  should  include  a  schedule  of  work  to  be  done  for  each  residence,  and  a 
schedule  for  additional  indoor  air  sampling  where  needed. 

As  noted  previously,  in  most  cases  MassDEP  recommends  the  use  of  SSD  systems  to 
mitigate  vapor  intrusion.  Prior  to  system  installation,  subslab  quantitative  diagnostic  air 
flow  and  pressure  testing  can  be  used  determine  the  most  effective  design  for  each 
building. 

If  a  SSD  system  is  installed,  the  primary  performance  standards  used  to  confirm  system 
effectiveness  are  the  demonstration  of  a  negative  pressure  field  under  the  slab  and  the 
comparison  of  air  sampling  data  collected  before  and  after  system  installation. 

2.  An  updated  Risk  Characterization  must  be  submitted  within  60  days  of  this  letter  for  all 
residences  impacted  by  vapor  intrusion. 

In  order  to  demonstrate  No  Significant  Risk  for  residential  use,  the  appropriate  exposure 
assumptions  used  in  calculating  an  average  daily  exposure  should  be  continuous  exposure 
(24  hours  per  day,  365  days  per  year,  for  30  years).  These  assumptions  address  the 
homebound  adult  and  unrestricted  use  of  the  residence.  If  more  than  one  EPC  is 
developed  for  a  building,  such  as  an  EPC  for  the  basement  and  an  EPC  for  the  first  floor, 
the  exposure  durations  can  be  subdivided  accordingly  in  order  to  estimate  a  time- 
weighted  average  daily  dose.  For  residences,  MassDEP  recommends  assuming  an 
exposure  duration  of  12  hours  in  the  basement  or  the  bottom-most  floor  and  12  hours  on 
upper  floors,  provided  there  is  sufficient  data  to  develop  location-specific  EPCs. 
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3.  You  must  continue  to  implement  Immediate  Response  Actions  at  the  Site  in  compliance 
with  the  MCP  until  you  can  document  that  all  CEPs  have  been  eliminated  or  mitigated  to 
the  extent  feasible. 

4.  After  completion  of  these  required  activities,  submit  a  Post-Audit  Completion  Statement, 
in  accordance  with  310  CMR  40.1 170,  to  the  MassDEP  and  to  the  attention  of  Andrew 
Friedmann.  A  copy  of  the  Post-Audit  Completion  Statement  is  available  at 
http://mass.gov/dep/cleanup/approvals/trforms.htm. 
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Attachment  B 
AUDIT  MEMORANDUM 


I.  AUDIT  ACTIVITIES 

The  audit  consisted  of  the  following  activities: 

•  A  review  of  the  Immediate  Response  Action  Completion  Statement,  received 
November  16,  2009  and  other  information  in  the  MassDEP  files. 

II.  SITE  SUMMARY 

The  Site  includes  the  50  Tufts  Street  property  (the  Property),  residential  and  commercial 
properties  in  the  neighborhood  to  the  east  and  west  of  the  Property,  and  the  Michael  E.  Capuano 
Early  Childhood  Center  (Capuano  Center).  An  approximately  20,594  ft^  one-story  building  is 
located  at  50  Tufts  Street.  The  release  of  chlorinated  volatile  organic  compounds  (VOCs)  into 
soil  and  groundwater  is  associated  with  the  former  use  of  this  building  as  a  dry  cleaning  supply 
repackaging  and  distribution  facility.  The  facility  operated  from  approximately  1955  through 
2002. 

The  highest  concentrations  of  chlorinated  VOCs  are  located  at  50  Tufts  Street.  Up  to  52,000 
ug/L  of  tetrachloroethylene  (PCE),  220,000  ug/L  trichloroethylene  (TCE)  and  290,000  ug/L 
1,1,1-trichloroethane  (TCA)  were  found  in  groundwater  on  the  property.  Groundwater  depth  at 
the  site  ranges  from  approximately  8.5  feet  to  13  feet  below  ground  surface.  Overburden 
groundwater  flow  is  toward  the  southeast. 

Unifirst  Corporation  received  a  Notice  of  Responsibility  from  MassDEP  dated  November  9, 
2005,  and  has  been  conducting  response  actions  since  March,  2006.  In  the  NOR,  MassDEP 
required  an  Immediate  Response  Action  due  to  the  detection  of  contamination  near  residential 
structures. 

Immediate  Response  Actions 

Response  actions  have  included  investigations  into  the  nature  and  extent  of  contamination  in 
groundwater,  soil,  soil  gas,  and  indoor  air  at  the  50  Tufts  Street  property,  at  1 13  residences  and 
commercial  properties  located  in  the  neighborhood  over  the  groundwater  plume  and  at  the 
Capuano  Early  Childhood  Center. 

GEI  developed  three  remedial  options  to  eliminate/mitigate  vapor  intrusion  into  the  homes  and 
businesses  associated  with  the  Tufts  Street  site: 

•  Option  1  is  a  conventional  Sub-Slab  Depressurization  (SSD)  system.  These  system 
follow  a  design  similar  to  those  commonly  used  for  vapor  mitigation.  Sub-slab 
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vapors  are  pulled  through  a  piping  network  by  an  in-line  fan  and  discharged  from  an 
exhaust  pipe  above  the  roofline; 

•  Option  2  is  a  passive  system  with  a  vapor  trench.  This  option  is  installed  when  there 
is  a  fieldstone  or  brick  foundation,  and  poor  sub-slab  air  flow.  Option  2  consists  of 
sealing  the  foundation  walls  with  a  vapor  barrier  system,  installing  a  vapor  trench 
around  the  basement  perimeter,  and  sealing  the  floor  with  epoxy.  A  piping  network 
connects  the  trench  to  an  exhaust  pipe  above  the  roofline;  and 

•  Option  3  is  a  passive  system  with  the  installation  of  a  new  floor.  This  option  is 
installed  for  buildings  with  an  incompetent  concrete  floor,  fieldstone  or  brick 
foundation,  and  poor  sub-slab  air  flow.  Foundation  walls  are  sealed  with  a  vapor 
barrier  system.  The  floor  is  removed,  vapor  sump  systems  are  installed,  and  a  new 
concrete  floor  is  poured  and  sealed.  Sub-slab  pipes  are  connected  to  a  piping 
network  that  discharges  through  a  pipe  above  the  roofline. 

To  date,  vapor  mitigation  systems  have  been  installed  at  19  properties  with  a  confirmed  or  likely 
Condition  of  Substantial  Release  Migration  (SRM).  Currently,  eleven  of  these  systems  are 
passive  and  eight  are  active.  The  effectiveness  of  the  active  systems  was  assessed  with  between 
1  and  7  rounds  of  indoor  air  testing,  as  well  as  the  measurement  of  a  negative  pressure  in  the  sub¬ 
slab  relative  to  the  indoor  air.  The  effectiveness  of  the  passive  systems  was  assessed  with 
between  1  and  5  rounds  of  indoor  air  testing. 

Mitigation  systems  have  not  been  installed  in  several  of  the  buildings  with  SRM  conditions.  The 
IRAC  stated  that  mitigation  systems  were  not  necessary  in  these  buildings  because  a  risk 
characterization  performed  by  AMEC  Earth  and  Environmental  (AMEC)  concluded  a  Condition 
of  No  Significant  Risk  exists  or  is  likely  to  exist  (dependent  upon  confirmatory  indoor  air 
sampling)  at  each  location. 

The  Method  3  Risk  Characterization  performed  by  AMEC  used  both  temporal  and  spatial 
averaging  to  estimate  Exposure  Point  Concentrations  (EPCs)  for  residences.  For  residences 
where  3  or  more  indoor  air  sampling  rounds  had  been  completed,  the  average  value  was  used  for 
the  EPC.  If  there  were  fewer  than  3  sampling  rounds,  the  maximum  detected  value  was  used  as 
the  EPC.  If  a  Contaminant  of  Potential  Concern  was  not  detected  in  the  building,  one-half  the 
lowest  laboratory  reporting  limit  was  used  as  the  EPC.  The  time  weighted  average  used  to 
calculate  the  EPCs  assumed  20  hours  on  the  first  floor  and  4  hours  in  the  basement. 

Pre-  and  post-installation  indoor  air  data  is  available  from  four  on-site  homes  where 
“conventional”  SSD  systems  were  installed  (Table  1).  The  data  indicates  these  systems  were 
effective  at  either  mitigating  or  eliminating  vapor  intrusion. 
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Table  1 

Concentrations  of  PCE  (^g/m^)  in  Basement  Air  of  Homes  with  Conventional  SSD  Systems. 

Address  Pre-SSDS  Sampling  Post  SSDS  Sampling 

Levels  Rounds  Levels  Rounds 


95R  Franklin  Street 

106 

1 

1.3-3.5 

2 

1 3  Knowlton  Street 

ND-6 

2 

ND 

1 

31-33  Knowlton  Street 

3-33 

2 

ND-4.9 

6 

23  Tufts  Street 

2.3-125 

6 

ND-1.4 

5 

In  each  of  the  above  buildings,  SSD  systems  appear  to  have  significantly  reduced  the  maximum 
concentration  of  PCE  in  indoor  air.  These  data  do  not  support  the  assertion  that  conventional 
SSD  systems  do  not  have  “utility”  for  this  site. 

III.  RISK  ASSESSMENT 

A  Method  3  risk  assessment  was  performed  to  estimate  risks  associated  with  exposure  to 
contaminants  of  concern  in  soil,  groundwater  and  indoor  air.  The  risk  assessment  concluded  that 
a  Condition  of  No  Significant  Risk  exists  at  16  residential  properties  for  both  current  and  future 
unrestricted  use.  This  conclusion  is  based  on  an  assumed  4  hours  per  day  exposure  in  residential 
basements. 

IV.  DETERMINATION 

On  the  basis  of  the  activities  performed  during  the  audit  and  in  reliance  upon  the  accuracy  of  that 
information,  MassDEP  makes  the  Determination  that  violations  of  the  MCP  were  found  in  the 
actions  audited,  as  outlined  in  Attachment  A. 
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Massachusetts  Department  of  Environmental  Protection 

Bureau  of  Waste  Site  Cleanup 

AUDIT  FOLLOW-UP  PLAN  TRANSMITTAL  FORM 
&  POST-  AUDIT  COMPLETION  STATEMENT 

Pursuant  to  310  CMR  40.1 160  -40.1170  (Subpart  K) 


BWSC111 


Release  Tracking  Number 

□ 


23246 


A.  DISPOSAL  SITE  LOCATION: 

1.  Disposal  Site  Name: 


50  TUFTS  ST  &  PROP  ACROSS  THE  ST 


2.  Street  Address: 

3.  City/Town: 


50  TUFTS  ST 


SOMERVILLE 


4.  ZIP  Code: 


02145-4129 


0  5.  Check  here  if  a  Tier  Classification  Submittal  has  been  provided  to  DEP  for  this  disposal  site. 
□  a.  TierlA  □  b.  Tier  10  c.  Tier  1C  d.  Tier  2 


6.  If  a  Tier  I  Permit  has  been  issued,  provide  Permit  Number: 


W085813 


B.  THIS  FORM  IS  BEING  USED  TO:  (check  one) 

I  I  1.  Submit  an  Audit  Follow.Up  Plan  (Section  C  is  not  required). 

□  2.  Submit  a  Modified  or  Revised  Audit  Follow-Up  Plan  (Section  C  is  not  required). 

0  3.  Submit  a  Post-Audit  Completion  Statement. 

4.  Provide  Additional  RTNs: 

□  a.  Check  here  if  this  Audit  Submittal  covers  additional  Release  Tracking  Numbers  (RTNs) 

□  - 


b.  Provide  the  additional  Release  Tracking  Number(s)  I  I 
covered  by  this  Audit  Submittal.  ' — ' 

(All  sections  of  this  transmittal  form  must  be  filled  out  unless  otherwise  noted  above) 


C.  POST-AUDIT  RESPONSE  ACTIONS  SUMMARY: 

1.  Notice  of  Audit  Finding  Date  Issued: 


2/1/2011 


mm/dd/yyyy 

[7]  2.  Documentation  (check  all  that  apply): 

[71  a.  Provided  Technical  Justification,  or  Supporting  or  Clarifying  Information  Relating  to  Previous  Response  Actions 
[7]  b.  Performed  Additional  Risk  Assessment 
I  I  c.  Modified  Disposal  Site  Boundary 

□  3.  Field  Work  (check  all  that  apply): 

I  I  a.  Sampled  Previously  Assessed  Media  (check  all  that  apply): 

□  Soil  □  GW  n  SW  □  Sediment  □  Air 

I  I  b.  Sampled  New  Media  Not  Previously  Assessed  (check  all  that  apply): 

I  I  Soil  Q  GW  Q  SW  Q  Sediment  Q  Air 

I  I  c.  Performed  Remediation  Describe:  _ 


I  I  Waste  Material 
I  I  Waste  Material 
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Massachusetts  Department  of  Environmental  Protection 

Bureau  of  Waste  Site  Cleanup 

AUDIT  FOLLOW-UP  PLAN  TRANSMITTAL  FORM 
&  POST-  AUDIT  COMPLETION  STATEMENT 

Pursuant  to  310  CMR  40.1 160  -  40.1170  (Subpart  K) 


BWSC111 


Release  Tracking  Number 

0  - 


23246 


C.  POST-AUDIT  RESPONSE  ACTIONS  SUMMARY:  (cont.) 

4.  Outcome  (Check  all  that  apply  and  submit  appropriate  transmittal  form(s)): 

□  a.  Implemented  or  Amended  Activity  and  Use  Limitation 
0  b.  Modified  Risk  Assessment  Method 

I  I  c.  Revised  Response  Action  Outcome  (RAO)  Class 
I  I  d.  Revised  Tier  Classification 

□  e.  Revised  or  Modified  Phase  Work 
I  I  f.  Retracted  RAO  Statement 

r~l  g.  Other;  - 


D.  LSP  SIGNATURE  AND  STAMP; 

I  attest  under  the  pains  and  penalties  of  perjury  that  I  have  personally  examined  and  am  familiar  with  this  transmittal  form, 
including  any  and  ail  documents  accompanying  this  submittal.  In  my  professional  opinion  and  judgment  based  upon  application 
of  (i)  the  standard  of  care  in  309  CMR  4.02(1 ),  (ii)  the  applicable  provisions  of  309  CMR  4.02(2)  and  (3),  and  309  CMR  4.03(2),  and 
(iii)  the  provisions  of  309  CMR  4.03(3),  to  the  best  of  my  knowledge,  information  and  belief, 

if  Section  B  of  this  form  indicates  that  an  Audit  Follow-up  Plan,  or  a  Modified  or  Revised  Audit  Follow-up  Plan  is  being 
submitted,  the  response  action(s)  that  is  (are)  the  subject  of  this  submittal  (i)  has  (have)  been  developed  in  accordance  with  the 
applicable  provisions  of  M.G.L.  c.  21 E  and  31 0  CMR  40.0000,  (ii)  is  (are)  appropriate  and  reasonable  to  accomplish  the  purposes 
of  such  response  action(s)  as  set  forth  in  the  applicable  provisions  of  M.G.L.  c.  21 E  and  310  CMR  40.0000  and  (iii)  complies(y) 
with  the  identified  provisions  of  all  orders,  permits,  and  approvals  identified  in  this  submittal; 

if  Section  B  of  this  form  indicates  that  a  Post-Audit  Completion  Statement  is  being  submitted,  the  Post-Audit  response  action(s) 
that  is  (are)  the  subject  of  this  submittal  as  required  to  correct  either  violations  and/or  deficiencies  identified  by  DEP  in  a  Notice  of 
Audit  Finding  pursuant  to  310  CMR  40.1 140  (i)  has  (have)  been  developed,  implemented  and  completed  in  accordance  with  the 
applicable  provisions  of  M.G.L.  C.21E  and  310  CMR  40.0000,  (ii)  is  (are)  appropriate  and  reasonable  to  accomplish  the  purposes 
of  such  response  action(s)  as  set  forth  in  the  applicable  provisions  of  M.G.L.  c.21E  and  310  CMR  40.0000  and  (iii)  complies(y) 
with  the  identified  provisions  of  all  orders,  permits,  approvals,  or  Audit  Follow-up  Plans  pursuant  to  310  CMR  40.1160  as  identified 
in  this  submittal.  Development,  implementation  and  completion  of  the  Post-Audit  response  action(s)  have  corrected  the  violations 
and/or  deficiencies  identified  by  DEP  in  the  Notice  of  Audit  Finding.  This  Statement  does  not  (1 )  apply  to  actions  or  other  aspects 
of  the  site  that  were  not  reviewed  in  the  audit,  (2)  preclude  future  audits  of  past,  current,  or  future  actions  at  the  site,  (3)  in  any  way 
constitute  a  release  from  any  liability,  obligation,  action  or  penalty  under  M.G.L.  C.21E,  310  CMR  40.0000,  or  any  other  law, 
regulation,  or  requirement,  or  (4)  limit  the  Department’s  authority  to  take  or  arrange,  or  to  require  any  Responsible  Party  or 
Potentially  Responsible  Party  to  perform,  any  response  action  authorized  by  M.G.L.  c.21E,  which  the  Department  deems 
necessary  to  protect  health,  safety,  public  welfare  or  the  environment. 
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Massachusetts  Department  of  Environmental  Protection 

Bureau  of  Waste  Site  Cleanup 

AUDIT  FOLLOW-UP  PLAN  TRANSMITTAL  FORM 
&  POST-  AUDIT  COMPLETION  STATEMENT 

Pursuant  to  310  CMR  40.1 160  -  40.1 170  (Subpart  K) 


BWSC111 


Release  Tracking  Number 

□  - 


23246 


D.  LSP  SIGNATURE  AND  STAMP:  (cont.1 

I  am  aware  that  significant  penalties  may  result,  including,  but  not  limited  to,  possible  fines  and  imprisonment,  if  I  submit 
information  which  I  know  to  be  false,  inaccurate  or  materially  incomplete. 


1.  LSP#: 


9719 


2.  First  Name: 
4.  Telephone: 

7.  Signature 

8.  Date: 


ILEEN  S 


(781)721-4012 


5.  Ext.: 


3.  Last  Name: 
6.  FAX: 


GLADSTONE 


ILEEN  S  GLADSTONE 


4/1/2011 


mm/dd/yyyyy 


9.  LSP  Stamp: 


E.  PERSON  RESPONDING  TO  AUDIT: 


1.  Check  all  that  apply:  [H  a.  change  in  contact  name  b.  change  of  address  |  I  c.  change  in  the  person 

' — '  undertaking  response  actions 


2.  Name  of  Organization 

3.  Contact  First  Name: 

5.  Street: 


UNIFIRST  CORPORATION 


JOHN  R 


4.  Last  Name: 


BADEY 


7.  City/Town: 


68  JONSPIN  RD 

6.  Title: 

VICE  PRESIDENT 

WILMINGTON 

8. 

State: 

MA 

9.  ZIP  Code: 

01887-1090 

10.  Telephone: 


(978)  658-8888 

11.  Ext.: 

645 

12.  FAX: 

(978)  988-1305 


F.  RELATIONSHIP  TO  SITE  OF  PERSON  RESPONDING  TO  AUDIT: 


[7]  1.  RPorPRP  a.  Owner  Q  b.  Operator  □  c.  Generator  Q  d.  Transporter 

[7]  e.  Other  RP  or  PRP  Specify: 


OTHER  PRPS 


□  2.  Fiduciary,  Secured  Lender  or  Municipality  with  Exempt  Status  (as  defined  by  M.G.L.  c.  21 E,  s.  2) 

I  I  3.  Agency  or  Public  Utility  on  a  Right  of  Way  (as  defined  by  M.G.L.  c.  21 E,  s.  5(j)) 

□  4.  Any  Other  Person  Responding  to  Audit  Specify  Relationship:  _ 
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Bureau  of  Waste  Site  Cleanup 

AUDIT  FOLLOW-UP  PLAN  TRANSMITTAL  FORM 
&  POST-  AUDIT  COMPLETION  STATEMENT 

Pursuant  to  310  CMR  40.1 160  -  40.1 170  (Subpart  K) 


BWSC111 


Release  Tracking  Number 

□  - 
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G.  REQUIRED  ATTACHMENT  AND  SUBMITTALS: 

1 .  Check  here  if  the  Response  Action(s)  on  which  this  opinion  is  based,  if  any,  are  (were)  subject  to  any  order(s),  permit(s) 
□  and/or  approval(s)  issued  by  DEP  or  EPA.  If  the  box  is  checked,  you  MUST  attach  a  statement  identifying  the  applicable 
provisions  thereof. 

0  2.  Check  here  to  certify  that  the  LSP  Opinion  containing  the  material  facts,  data,  and  other  information  is  attached. 


H.  CERTIFICATION  OF  PERSON  RESPONDING  TO  AUDIT: 


1.  I, 


,  attest  under  the  pains  and  penalties  of  perjury  (i)  that  I  have  personally 


examined  and  am  familiar  with  the  information  contained  in  this  submittal,  including  any  and  all  documents  accompanying  this 
ransmittal  form,  (ii)  that,  based  on  my  inquiry  of  those  individuals  immediately  responsible  for  obtaining  the  information,  the 
material  information  contained  in  this  submittal  is,  to  the  best  of  my  knowledge  and  belief,  true,  accurate  and  complete,  and  (iii) 
hat  I  am  fully  authorized  to  make  this  attestation  on  behalf  of  the  entity  legally  responsible  for  this  submittal.  I/the  person  or  entity 
on  whose  behalf  this  submittal  is  made  am/is  aware  that  there  are  significant  penalties,  including,  but  not  limited  to,  possible 
ines  and  imprisonment,  for  willfully  submitting  false,  inaccurate,  or  incomplete  information. 


2.  By:  ; 


Signature 


4.  For: 


UNIFIRST  CORPORATION 


(Name  of  person  or  entity  recorded  in  Section  E) 


3.  Title: 


5.  Date: 


VICE  PRESIDENT 


4/1/2011 


mm/dd/yyyy 


□  6.  Check  here  if  the  address  of  the  person  providing  certification  is  different  from  address  recorded  in  Section  E. 
7.  Street:  _ 


8.  City/Town: 


9.  State: 


10.  ZIP  Code: 


11.  Telephone: 


12.  Ext.: 


13.  FAX: 


YOU  MUST  LEGIBLY  COMPLETE  ALL  RELEVANT  SECTIONS  OF  THIS  FORM  OR  DEP  MAY 
RETURN  THE  DOCUMENT  AS  INCOMPLETE.  IF  YOU  SUBMIT  AN  INCOMPLETE  FORM.  YOU 
MAY  BE  PENALIZED  FOR  MISSING  A  REQUIRED  DEADUNE 


Date  Stamp  (DEP  USE  ONLY:) 


Received  by  DEP  on 


4/1/2011  3:44:57  PM 


Revised:  06/27/2003 
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Summary  &  Receipt 


Forms  Attach  Files  Signature 


Receipt 


[  Print  Receipt 


Exit 


Your  submission  is  complete.  Thank  you  for  using  eDEP's  online  reporting  system.  Select  My  eDEP  to  see  a  list  of  your  transactions.  Click 
Print  Receipt  to  save  a  copy  of  this  receipt  for  your  records. 
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Geotechnical  April  1,2011 
Environmental  Proj  CCt  045 1  6-3 

Water  Resources 
Ecologicid 

Joseph  A.  Curtatone 
Mayor,  City  of  Somerville 
Somerville  City  Hall 
93  Highland  Avenue 
Somerville,  MA  02143-1740 

Dear  Mayor  Curtatone: 

Re:  Immediate  Response  Action  Completion  Report  Amendment 

50  Tufts  Street 
Somerville,  Massachusetts 
MassDEP  RTN  3-23246 

On  behalf  of  UniFirst  Corporation  (UniFirst)  of  Wilmington,  Massachusetts,  and  in  accordance 
with  the  Massachusetts  Contingency  Plan  (MCP;  310  CMR  40.1403[3][c]),  GEI  Consultants,  Inc. 
is  notifying  your  office  that  an  Immediate  Response  Action  Completion  Report  Amendment  (the 
Report),  dated  April  1,  2011,  has  been  prepared  for  the  50  Tufts  Street  Site  in  Somerville, 
Massachusetts.  The  Report  is  available  at  the  Massachusetts  Department  of  Environmental 
Protection  (MassDEP)  Northeast  Regional  Office  in  Wilmington,  Massachusetts.  In  addition, 
copies  have  been  provided  to  the  Somerville  Library  and  the  City  Clerk’s  office.  A  copy  of  the 
Report’s  Executive  Summary  is  attached. 

If  you  have  any  questions,  please  contact  me  at  781-721-4012  or  igladstone@geiconsultants.com. 
Sincerely, 


GEI  CONSULTANTS,  INC. 


JDR/ISG:csh 

Enclosures 

c:  John  R.  Badey,  UniFirst  Corporation 

Vithal  V.  Deshpande,  City  of  Somerville 

Andrew  Friedmann,  MassDEP  (as  part  of  Status  Report) 


www.gciconsultants.com 


GEI  Consultants,  Inc. 
400  Unicorn  Park  Drive,  Woburn,  MA  01801 
78 1 .72 1 .4000  hx:  78 1 .72 1 .4073 
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MassDEP  RTN  3-23246 

Immediate  Response  Action  Completion  Report 
Amendment 

50  Tufts  Street,  Somerville,  Massachusetts 
UniFirst  Corporation 
April  1,2011 


Executive  Summary 


On  behalf  of  UniFirst  Corporation  (UniFirst)  of  Wilmington,  Massachusetts,  GEI 
Consultants,  Inc.  (GEI)  prepared  this  Immediate  Response  Action  (IRA)  Completion  Report 
Amendment  to  address  issues  that  the  Massachusetts  Department  of  Environmental 
Protection  (MassDEP)  raised  in  a  Notice  of  Audit  Findings  and  Notice  of  Noncompliance 
(NOAF/NON)  dated  February  1,  201 1  concerning  IRA  Completion  Report  and  Remedial 
Monitoring  Report  (RMR)  No.  1 1  (IRA  Completion  Report)  submitted  for  the  50  Tufts  Street 
site  (Site)  on  November  13,  2009. 

The  Site  includes  the  50  Tufts  Street  property  (the  Property),  residential  and  commercial 
properties  in  the  neighborhood  to  the  east  and  west  of  the  Property,  and  the  Michael  E. 
Capuano  Early  Childhood  Center  (Capuano  Center).  Chlorinated  volatile  organic 
compounds  (VOCs),  particularly  tetrachloroethylene  (also  called  perchloroethylene  [PCE]), 
have  been  measured  in  soil,  groundwater,  soil  vapor,  and  indoor  air  at  the  Site. 

The  Site  has  been  in  Phase  IV  since  August  2009.  GEI  submitted  the  Phase  II 
Comprehensive  Site  Assessment  (CSA)  and  Phase  III  Evaluation  of  Remedial  Alternatives 
(Phase  Il/Phase  III)  on  July  16,  2008.  The  Phase  IV  Remedial  Implementation  Plan  (RIP) 
was  submitted  on  August  10,  2009.  As  discussed  in  the  Phase  Il/Phase  III  and  Phase  IV  RIP, 
the  remedial  alternative  selected  for  the  Site  includes  operation  of  a  soil  vapor  extraction 
(SVE)  system  on  the  Property,  implementation  and  maintenance  of  Exposure  Pathway 
Elimination  Measures  (EPEMs)  to  mitigate  complete  vapor  intrusion  pathways,  and 
Monitored  Natural  Attenuation  (MNA)  for  groundwater.  The  IRA  Completion  Report  was 
filed  following  submittal  of  the  Phase  IV  RIP,  in  accordance  with  the  Massachusetts 
Contingency  Plan  (MCP;  310  CMR  40.0427). 

In  the  NOAF/NON,  MassDEP  has  announced  that  it  “recommends  assuming  an  exposure 
duration  of  12  hours  in  the  basement  or  the  bottom-most  floor  and  12  hours  on  upper  floors” 
for  any  basement  that  has  at  least  7  feet  of  headroom,  without  regard  to  its  actual  present  use. 
This  recommendation  is  at  odds  with  existing  MassDEP  risk  characterization  guidance,  and 
with  actual  and  foreseeable  property  uses.  Nonetheless,  with  this  IRA  Completion  Report 
Amendment,  GEI  also  is  submitting  an  Updated  Revised  Supplemental  Method  3  Risk 
Characterization  prepared  by  ARCADIS  U.S.,  Inc.  (ARCADIS).  That  Report  reflects  the 
exposure  assumptions  that  MassDEP  requested  in  its  NOAF/NON  and  data  collection  and 
EPEM  modification  measures  completed  by  GEI  as  of  February  14,  2011.  The  Updated 
Revised  Supplemental  Method  3  Risk  Characterization  again  concludes  that  a  condition  of 
No  Significant  Risk  (NSR)  exists  for  all  residential  properties  except  for  four  residences 


GEI  Consultants,  Inc. 
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(only  one  of  which  is  listed  in  the  NOAF/NON)  for  which  access  to  implement  EPEMs  has 
been  denied. 

In  the  NOAF/NON,  MassDEP  challenged  the  adequacy  of  GEI’s  determinations  in  the  IRA 
Completion  Report  that  IRAs  were  complete  with  respect  to  a  subset  of  seven  properties. 

The  NOAF/NON  listed  four  residential  properties  where,  according  to  MassDEP,  mitigation 
systems  were  not,  but  should  have  been,  offered.  For  each  of  these  properties,  as  well  as 
other  properties  with  similar  characteristics,  that  were  not  identified  in  the  NOAF/NON,  GEI 
conducted  a  property-specific  study  of  the  feasibility  of  eliminating  or  mitigating  the  Critical 
Exposure  Pathway  (CEP).  The  results  are  provided  in  Sections  3  and  4  of  this  IRA 
Completion  Report  Amendment.  Specifically,  with  respect  to  the  four  residential  properties 
identified  in  the  NOAF/NON,  EPEMs  were  either  not  feasible  or  not  required  at  these 
properties  because: 

■  Mitigation  systems,  in  fact,  were  offered  and  refused  by  owners  of  two  properties, 
105-107  Washington  Street  and  1 1 1  Washington  Street; 

■  Headroom  in  the  unoccupied  basement  at  one  property,  23  Knowlton  Street,  is  less 
than  7  feet,  and  chlorinated  VOCs  have  not  been  detected  on  the  first  floor,  so  there 
never  was  an  IRA  condition;  and 

■  Due  to  building  age,  construction  details,  and  poor  sub-slab  communication,  the  cost 
of  implementing  an  EPEM  at  the  fourth  property,  6-8  Morton  Street,  that  would 
further  reduce  already  low  concentrations  measured  in  the  basement  would  be 
prohibitive  -  many  times  the  $5,000  estimated  cost  that  MassDEP  has  said  it  used  as 
a  benchmark  for  “presumptive  feasibility”  of  sub-slab  depressurization  systems 
(SSDSs)  for  retrofitted  CEP  mitigation  measures. 

MassDEP  identified  three  other  properties  in  the  NOAF/NON  at  which  EPEMs  have  been 
installed  that  have  not  entirely  eliminated  the  CEP:  17  Knowlton  Street,  27  Tufts  Street,  and 
4  Morton  Street.  Headroom  in  the  unoccupied  basement  at  4  Morton  is  less  than  7  feet,  and 
chlorinated  VOCs  have  not  been  detected  on  the  first  floor  since  the  EPEM  was  installed,  so 
there  is  no  CEP.  In  addition,  the  EPEM  has  been  successful  in  achieving  a  condition  of  NSR. 

With  respect  to  the  remaining  two  properties,  sampling  results  consistently  demonstrate  that 
the  EPEMs  have  been  successful  both  in  achieving  a  condition  of  NSR  and  in  mitigating 
CEPs  to  the  extent  feasible.  That  compounds  of  concern  have  been  mitigated  at  substantial 
cost  but  not  completely  eliminated  is  entirely  consistent  with  the  MCP  (3 1 0  CMR 
40.04 14[3]).  The  suggestion  in  the  NOAF/NON  that  “CEPs  have  not  been  mitigated  to  the 
extent  feasible  because  the  option  to  convert  the  passive  mitigation  systems  in  these  homes  to 
active  systems  has  not  been  attempted”  is  inconsistent  with  both  Site  data  and  the  MCP.  The 


GEI  Consultants,  Inc. 


vMi 


MassDEP  RTN  3-23246 

Immediate  Response  Action  Completion  Report 
Amendment 

50  Tufts  Street,  Somerville,  Massachusetts 
UniFirst  Corporation 
April  1,2011 


MCP  does  not  require  that  a  new  feasibility  evaluation  be  conducted  each  time  that  remedial 
measures  have  been  implemented  without  regard  to  the  costs  already  incurred  to  implement 
such  measures. 

This  IRA  Completion  Report  Amendment  is  being  submitted  in  lieu  of  an  IRA  Plan 
Modification  since  the  CEPs  at  the  properties  identified  in  the  NOAF/NON  have  been 
eliminated  or  mitigated  to  the  extent  feasible  (310  CMR  40.  0414[3]  and  [4]),  in 
conformance  with  the  requirements  of  the  MCP,  and  operation  and  maintenance  of  installed 
EPEMs  are  being  continued  as  Comprehensive  Response  Actions  (CRAs).  The 
Phase  Il/Phase  III  evaluations  have  been  completed  for  the  Site  and  a  Phase  IV  RIP  is  being 
implemented.  The  IRA  has  been  closed  in  accordance  with  the  MCP  (310  CMR  40.027). 
CRAs  will  continue  to  be  performed  as  Phase  IV  activities  for  the  Site  (310  CMR  40.029),  in 
accordance  with  the  Phase  IV  RIP. 
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Ms.  Paulette  Renault-Caragianes 
Director,  Health  Department 
City  Hall  Annex 
50  Evergreen  Avenue 
Somerville,  MA  02145-2819 

Dear  Ms.  Renault-Caragianes: 

Re:  Immediate  Response  Action  Completion  Report  Amendment 

50  Tufts  Street 
Somerville,  Massachusetts 
MassDEP  RTN  3-23246 

On  behalf  of  UniFirst  Corporation  (UniFirst)  of  Wilmington,  Massachusetts,  and  in  accordance 
with  the  Massachusetts  Contingency  Plan  (MCP;  310  CMR  40. 1403 [3] [c]),  GEI  Consultants,  Inc. 
is  notifying  your  office  that  an  Immediate  Response  Action  Completion  Report  Amendment  (the 
Report),  dated  April  1,  201 1,  has  been  prepared  for  the  50  Tufts  Street  Site  in  Somerville, 
Massachusetts.  The  Report  is  available  at  the  Massachusetts  Department  of  Environmental 
Protection  (MassDEP)  Northeast  Regional  Office  in  Wilmington,  Massachusetts.  In  addition, 
copies  have  been  provided  to  the  Somerville  Library  and  the  City  Clerk’s  office.  A  copy  of  the 
Report’s  Executive  Summary  is  attached. 

If  you  have  any  questions,  please  contact  me  at  781-721-4012  or  igladstone@geiconsultants.com. 
Sincerely, 

GEI  CONSULTANTS,  INC. 


Ileen  S.  Gladstone,  P.E.,  LSP,  LEED  AP 
Vice  President 


IDR/ISG:csh 

Enclosures 


c: 


John  R.  Badey,  UniFirst  Corporation 

Vithal  V.  Deshpande,  City  of  Somerville 

Andrew  Friedmann,  MassDEP  (as  part  of  Status  Report) 


www.gciconsultants.com 


GEI  Consultants,  Inc. 
400  Unicorn  Park  Drive,  Woburn,  MA  01801 
781.721.4000  fax;  781.721.4073 
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MassDEP  RTN  3-23246 

Immediate  Response  Action  Completion  Report 
Amendment 

50  Tufts  Street,  Somerville,  Massachusetts 
UniFirst  Corporation 
April  1,  2011 


Executive  Summary 


On  behalf  of  UniFirst  Corporation  (UniFirst)  of  Wilmington,  Massachusetts,  GEI 
Consultants,  Inc.  (GEI)  prepared  this  Immediate  Response  Action  (IRA)  Completion  Report 
Amendment  to  address  issues  that  the  Massachusetts  Department  of  Environmental 
Protection  (MassDEP)  raised  in  a  Notice  of  Audit  Findings  and  Notice  of  Noncompliance 
(NOAF/NON)  dated  February  1,  201 1  concerning  IRA  Completion  Report  and  Remedial 
Monitoring  Report  (RMR)  No.  1 1  (IRA  Completion  Report)  submitted  for  the  50  Tufts  Street 
site  (Site)  on  November  13,  2009. 

The  Site  includes  the  50  Tufts  Street  property  (the  Property),  residential  and  commercial 
properties  in  the  neighborhood  to  the  east  and  west  of  the  Property,  and  the  Michael  E. 
Capuano  Early  Childhood  Center  (Capuano  Center).  Chlorinated  volatile  organic 
compounds  (VOCs),  particularly  tetrachloroethylene  (also  called  perchloroethylene  [PCE]), 
have  been  measured  in  soil,  groundwater,  soil  vapor,  and  indoor  air  at  the  Site. 

The  Site  has  been  in  Phase  IV  since  August  2009.  GEI  submitted  the  Phase  II 
Comprehensive  Site  Assessment  (CSA)  and  Phase  III  Evaluation  of  Remedial  Alternatives 
(Phase  Il/Phase  III)  on  July  16,  2008.  The  Phase  IV  Remedial  Implementation  Plan  (RIP) 
was  submitted  on  August  10,  2009.  As  discussed  in  the  Phase  Il/Phase  III  and  Phase  IV  RIP, 
the  remedial  alternative  selected  for  the  Site  includes  operation  of  a  soil  vapor  extraction 
(S  VE)  system  on  the  Property,  implementation  and  maintenance  of  Exposure  Pathway 
Elimination  Measures  (EPEMs)  to  mitigate  complete  vapor  intrusion  pathways,  and 
Monitored  Natural  Attenuation  (MNA)  for  groundwater.  The  IRA  Completion  Report  was 
filed  following  submittal  of  the  Phase  IV  RIP,  in  accordance  with  the  Massachusetts 
Contingency  Plan  (MCP;  310  CMR  40.0427). 

In  the  NOAF/NON,  MassDEP  has  announced  that  it  “recommends  assuming  an  exposure 
duration  of  12  hours  in  the  basement  or  the  bottom-most  floor  and  12  hours  on  upper  floors” 
for  any  basement  that  has  at  least  7  feet  of  headroom,  without  regard  to  its  actual  present  use. 
This  recommendation  is  at  odds  with  existing  MassDEP  risk  characterization  guidance,  and 
with  actual  and  foreseeable  property  uses.  Nonetheless,  with  this  IRA  Completion  Report 
Amendment,  GEI  also  is  submitting  an  Updated  Revised  Supplemental  Method  3  Risk 
Characterization  prepared  by  ARCADIS  U.S.,  Inc.  (ARCADIS).  That  Report  reflects  the 
exposure  assumptions  that  MassDEP  requested  in  its  NOAF/NON  and  data  collection  and 
EPEM  modification  measures  completed  by  GEI  as  of  February  14,  201 1 .  The  Updated 
Revised  Supplemental  Method  3  Risk  Characterization  again  concludes  that  a  condition  of 
No  Significant  Risk  (NSR)  exists  for  all  residential  properties  except  for  four  residences 
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(only  one  of  which  is  listed  in  the  NOAF/NON)  for  which  access  to  implement  EPEMs  has 
been  denied. 

In  the  NOAF/NON,  MassDEP  challenged  the  adequacy  of  GEFs  determinations  in  the  IRA 
Completion  Report  that  IRAs  were  complete  with  respect  to  a  subset  of  seven  properties. 

The  NOAF/NON  listed  four  residential  properties  where,  according  to  MassDEP,  mitigation 
systems  were  not,  but  should  have  been,  offered.  For  each  of  these  properties,  as  well  as 
other  properties  with  similar  characteristics,  that  were  not  identified  in  the  NOAF/NON,  GEI 
conducted  a  property-specific  study  of  the  feasibility  of  eliminating  or  mitigating  the  Critical 
Exposure  Pathway  (CEP).  The  results  are  provided  in  Sections  3  and  4  of  this  IRA 
Completion  Report  Amendment.  Specifically,  with  respect  to  the  four  residential  properties 
identified  in  the  NOAF/NON,  EPEMs  were  either  not  feasible  or  not  required  at  these 
properties  because: 

■  Mitigation  systems,  in  fact,  were  offered  and  refused  by  owners  of  two  properties, 
105-107  Washington  Street  and  1 1 1  Washington  Street; 

■  Headroom  in  the  unoccupied  basement  at  one  property,  23  Knowlton  Street,  is  less 
than  7  feet,  and  chlorinated  VOCs  have  not  been  detected  on  the  first  floor,  so  there 
never  was  an  IRA  condition;  and 

■  Due  to  building  age,  construction  details,  and  poor  sub-slab  communication,  the  cost 
of  implementing  an  EPEM  at  the  fourth  property,  6-8  Morton  Street,  that  would 
further  reduce  already  low  concentrations  measured  in  the  basement  would  be 
prohibitive  -  many  times  the  $5,000  estimated  cost  that  MassDEP  has  said  it  used  as 
a  benchmark  for  “presumptive  feasibility”  of  sub-slab  depressurization  systems 
(SSDSs)  for  retrofitted  CEP  mitigation  measures. 

MassDEP  identified  three  other  properties  in  the  NOAF/NON  at  which  EPEMs  have  been 
installed  that  have  not  entirely  eliminated  the  CEP:  17  Knowlton  Street,  27  Tufts  Street,  and 
4  Morton  Street.  Headroom  in  the  unoccupied  basement  at  4  Morton  is  less  than  7  feet,  and 
chlorinated  VOCs  have  not  been  detected  on  the  first  floor  since  the  EPEM  was  installed,  so 
there  is  no  CEP.  In  addition,  the  EPEM  has  been  successful  in  achieving  a  condition  of  NSR. 

With  respect  to  the  remaining  two  properties,  sampling  results  consistently  demonstrate  that 
the  EPEMs  have  been  successful  both  in  achieving  a  condition  of  NSR  and  in  mitigating 
CEPs  to  the  extent  feasible.  That  compounds  of  concern  have  been  mitigated  at  substantial 
cost  but  not  completely  eliminated  is  entirely  consistent  with  the  MCP  (310  CMR 
40.04 14[3]).  The  suggestion  in  the  NOAF/NON  that  “CEPs  have  not  been  mitigated  to  the 
extent  feasible  because  the  option  to  convert  the  passive  mitigation  systems  in  these  homes  to 
active  systems  has  not  been  attempted”  is  inconsistent  with  both  Site  data  and  the  MCP.  The 
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MCP  does  not  require  that  a  new  feasibility  evaluation  be  conducted  each  time  that  remedial 
measures  have  been  implemented  without  regard  to  the  costs  already  incurred  to  implement 
such  measures. 

This  IRA  Completion  Report  Amendment  is  being  submitted  in  lieu  of  an  IRA  Plan 
Modification  since  the  CEPs  at  the  properties  identified  in  the  NOAF/NON  have  been 
eliminated  or  mitigated  to  the  extent  feasible  (310  CMR  40.  0414[3]  and  [4]),  in 
conformance  with  the  requirements  of  the  MCP,  and  operation  and  maintenance  of  installed 
EPEMs  are  being  continued  as  Comprehensive  Response  Actions  (CRAs).  The 
Phase  Il/Phase  III  evaluations  have  been  completed  for  the  Site  and  a  Phase  IV  RIP  is  being 
implemented.  The  IRA  has  been  closed  in  accordance  with  the  MCP  (310  CMR  40.027). 
CRAs  will  continue  to  be  performed  as  Phase  IV  activities  for  the  Site  (310  CMR  40.029),  in 
accordance  with  the  Phase  IV  RIP. 
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SUB-SLAB  MONITORING  POINT  INSTALLATION  LOG 

Project  Name: 

Tufts  Street 

Project  Number: 

045162 

Address: 

23  Knowiton  Street 

Date: 

2/28/2007 

Logged  by: 

K.  Wolfe 

Basement  Sketch 


Sub-Slab  Monitoring  Point  IDs: 

SS1 


Ceiling  Height:  6'9’' 
Basement  Height  Above 
Grade:  27" 


Include:  Wall  lengths,  sump  dimension  and  location,  dimensions  and  locations  of  any  significant  penetrations  in  the  ground,  sub-slab 
monitoring  point  locations,  location  of  sealed  vs.  non-sealed  walls,  north  arrow _ 

Basement  Sketch  for  Photo  Log: 
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EPEM  Options  2  3 
Monthly  Monitoring  Form 


GENERAL  MONITORING  INFORMATION  FOR  PASSIVE  EPEM  SYSTEMS 


GEI  Field 

Representative(s): 

Date: 


S.  Slater 


Property:  17  Knowiton  Street 


02/26/1 1 


Weather:  Partly  cloudy,  30* 


Monitoring  Start 
Time: 
Monitoring  End 
Time: 

Option  2  or  3?: 


9:45  AM 


10:05  AM 


Option  3 


INSTRUMEI4TATION  INFORMATION 


Instrument 


Manufacturer 


Model 


Serial  No. 


Calibrated  To: 


Successful  Calibration? 


PID  (ppm) 


ION  Science  L.L.C. 


PhoCheck  5000 


07-01059 


100  ppm  Isobutylene 
Time:  09:30 


Y  /  N 

Cal.  Reading  (ppm):  102 


FIELD  MEASUREMENTS  /  OBSERVATIONS 


System  Status/Configuration 


Exterior  Pipe  Condition  (cracks,  damage,  etc.)? 

good  /  fair  /  poor. 

Interior  Pipe  Condition  (cracks,  damage,  etc.)? 

good  /  fair  /  poor 

Epoxy  Condition  (cracks,  peeling,  water  damage,  etc.)? 

good  /  fair  /  poor 

Slab  or  Wall  Cracks  /  Openings  That  Impair  System  Performance? 

Y  /  N 

Downdraft  Prevention  Cap  Present? 

Y  /  N 

NOTES 


1 .  EPEM  =  Explosure  Pathway  Elimination  Measure. 

2.  Option  2  =  Consists  of  a  venting  system  installed  in  a  shallow  trench  around  the  interior  basement  floor  perimeter, 
cement  stucco  applied  to  the  walls,  and  an  epoxy  vapor  barrier  applied  to  the  walls  and  floor. 

4.  Option  3  =  Consists  of  a  venting  system  installed  beneath  the  basement  floor,  a  new  concrete  floor  slab, 
cement  stucco  applied  to  the  walls,  and  an  epoxy  vapor  barrier  applied  to  the  walls  and  floor. 

5.  ppm  =  parts  per  million. 

6.  PID  =  photoionization  detector. 

7.  VOC  =  volatile  organic  compound. 


COMMENTS 


1 .  Measured  ceiling  height  to  joist  in  front  of  basement:  79  inches. 


2.  Measured  ceiling  height  to  joist  in  back  of  basement:  80  inches. 


Reviewed  by: 


GEI  Consultants,  Inc. 
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EPEM  Options  2  3 
Monthly  Monitoring  Form 


GENERAL  MONITORING  INFORMATION  FOR  PASSIVE  EPEM  SYSTEMS 


GEI  Field 

Representative(s): 

Date: 


B.  Simons 


03/23/1 1 


Weather: 


Cioudy,  30’s 


Property: 

Monitoring  Start 
Time: 
Monitoring  End 
Time: 

Option  2  or  3?: 


4  Morton  Street 


2:00  PM 


2:30  PM 


Option  3 


^^^^PaiiiiliiiiittgNTATlpN  INFORMATION 


wfm-mmmi 


Instrument 


Manufacturer 


Model 


Serial  No. 


Calibrated  To: 


Successful  Calibration? 


PiD  (ppm) 


iON  Science  L.L.C. 


PhoCheck  5000 


07-01059 


Not  appiicabie 


Y  /  N 
Cai.  Reading  (ppm): 


FIELD  MEASUREMENTS  /  OBSERVATIONS 


System  Status/Configuration 


Exterior  Pipe  Condition  (cracks,  damage,  etc.)? 
interior  Pipe  Condition  (cracks,  damage,  etc.)? 

Epoxy  Condition  (cracks,  peeiing,  water  damage,  etc.)? 

Slab  or  Wall  Cracks  /  Openings  That  Impair  System  Performance? 
Downdraft  Prevention  Cap  Present? 


good  /  fair  /  poor 
good  /  fair  /  poor 
good  /  fair  /  poor 

Y  /  N 

Y  /  N 


NOTES 


1 .  EPEM  =  Exposure  Pathway  Elimination  Measure 

2.  Option  2  =  Consists  of  a  venting  system  installed  in  a  shallow  trench  around  the  interior  basement  floor  perimeter, 
cement  stucco  applied  to  the  walls,  and  an  epoxy  vapor  barrier  applied  to  the  walls  and  floor. 

4.  Option  3  =  Consists  of  a  venting  system  installed  beneath  the  basement  floor,  a  new  concrete  floor  slab, 
cement  stucco  applied  to  the  walls,  and  an  epoxy  vapor  barrier  applied  to  the  walls  and  floor. 

5.  ppm  =  parts  per  million 

6.  PID  =  photoionization  detector 

7.  VOC  =  volatile  organic  compound 


COMMENTS 


1 .  Measured  ceiling  height  to  joist  in  front  of  basement:  77  inches. 


2.  Measured  ceiling  height  to  joist  in  back  of  basement:  76  inches. 


Reviewed  by: 


GEI  Consultants,  Inc. 
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EPEM  Options  2  3 
Monthly  Monitoring  Form 


GENERAL  MONITORING  INFORMATION  FOR  PASSIVE  EPEM  SYSTEMS 

GEI  Field 

S.  Slater 

Property: 

27  Tufts  Street 

Representative(s): 

Monitoring  Start 
Time: 

10:00  AM 

Date: 

02/23/11 

Monitoring  End 
Time: 

10:30  AM 

Weather: 

Sunny,  30° 

Option  2  or  37: 

Option  3 

INSTRUMENTATION  INFORMATION 

:.'v-  .  i-y 

Instrument 

Manufacturer 

Model 

Seriai  No. 

Caiibrated  To: 

Successful  Calibration? 

PID  (ppm) 

ION  Science  L.L.C. 

PhoCheck  5000 

07-01059 

100  ppm  Isobutylene 
Time:  09:45 

Y  /  N 

Cal.  Reading  (ppm);  102 

FIELD  MEASUREMENTS  /  OBSERVATIONS 
System  Status/Configuration 


Exterior  Pipe  Condition  (cracks,  damage,  etc.)? 

good  /  fair  /  poor 

Interior  Pipe  Condition  (cracks,  damage,  etc.)? 

good  /  fair  /  poor 

Epoxy  Condition  (cracks,  peeling,  water  damage,  etc.)? 

good  /  fair  /  poor 

Slab  or  Wall  Cracks  /  Openings  That  Impair  System  Performance? 

Y  /  N 

Downdraft  Prevention  Cap  Present? 

Y  /  N 

NOTES 

1 .  EPEM  =  Explosure  Pathway  Elimination  Measure 

2.  Option  2  =  Consists  of  a  venting  system  installed  in  a  shallow  trench  around  the  interior  basement  floor  perimeter, 
cement  stucco  applied  to  the  walls,  and  an  epoxy  vapor  barrier  applied  to  the  walls  and  floor. 

4.  Option  3  =  Consists  of  a  venting  system  installed  beneath  the  basement  floor,  a  new  concrete  floor  slab, 
cement  stucco  applied  to  the  walls,  and  an  epoxy  vapor  barrier  applied  to  the  walls  and  floor. 

5.  ppm  =  parts  per  million 

6.  PID  =  photoionization  detector 

7.  VOC  =  volatile  organic  compound 


COMMENTS 


1 .  Applied  EPEM  sticker. 

2.  Measured  ceiling  height  to  joist  in  basement;  80  inches. 


Reviewed  by: 


GEI  Consultants,  Inc. 
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SUB-SLAB  MONITORING  POINT  INSTALLATION  LOG 

Project  Name: 

T ufts  Street 

Project  Number: 

045162 

Address: 

99  Franklin  Street 

Date: 

5/8/2007 

Logged  by: 

H.  Bailantyne  S.  Slater 

GEI 


Consultants 


Sub-Slab  Monitoring  Point  IDs: 

SS1  and  SS2 


Basement  Sketch  /  Basement  Sketch  for  Photo  Log: 


Include;  Wall  lengths,  sump  dimension  and  location,  dimensions  and  locations  of  any  significant  penetrations  in  the  ground,  sub-slab 
monitoring  point  locations,  location  of  sealed  vs.  non-sealed  walls,  north  arrow 


Sub-Slab  Monitoring  Point  Profile 


Large  Hole  Depth 


■1  1/4' 


Leng-th 

3/8' 

Slab  Thickness 


SS1 

SS2 

SS3 

SS4 

Slab  Thickness; 

4" 

3.25" 

Tubing  Length: 

1.5" 

1" 

Type  of  Material 
Under  Slab: 

fill 

sand/si 

It 

Large  Hole 

Depth; 

3" 

2" 
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EPEM  Options  2  3 
Monthly  Monitoring  Form 


GENERAL  MONITORING  INFORMATION  FOR  PASSIVE  EPEM  SYSTEMS 


GEI  Field 

Representative(s): 

Date: 


S.  Slater,  N.  Slagowski 


03/04/1 1 


Weather:  Partly  cloudy,  25' 


Property: 

Monitoring  Start 
Time: 
Monitoring  End 
Time: 

Option  2  or  37: 


10  Morton  Street 


9:15  AM 


9:25  AM 


Option  3 


Instrument 


Manufacturer 


Model 


Serial  No. 


Calibrated  To: 


Successful  Calibration? 


PID  (ppm) 


ION  Science  L.L.C. 


PhoCheck  5000 


07-01059 


1 00  ppm  Isobutylene 
Time:  07:55 


Y  /  N 

Cal.  Reading  (ppm):  100 


FIELD  MEASUREMENTS  /  OBSERVATIONS 


System  Status/Configuration 


Exterior  Pipe  Condition  (cracks,  damage,  etc.)? 
Interior  Pipe  Condition  (cracks,  damage,  etc.)? 


good  /  fair  /  poor 
good  /  fair  /  poor 


Epoxy  Condition  (cracks,  peeling,  water  damage,  etc.)? 

Slab  or  Wall  Cracks  /  Openings  That  Impair  System  Performance? 

Downdraft  Prevention  Cap  Present? 

good  /  fair  /  poor 

Y  /  N 

Y  /  N 

Whirling  kind 

NOTES 

. 

1 .  EPEM  =  Explosure  Pathway  Elimination  Measure. 

2.  Option  2  =  Consists  of  a  venting  system  installed  in  a  shallow  trench  around  the  interior  basement  floor  perimeter, 
cement  stucco  applied  to  the  walls,  and  an  epoxy  vapor  barrier  applied  to  the  walls  and  floor. 

4.  Option  3  =  Consists  of  a  venting  system  installed  beneath  the  basement  floor,  a  new  concrete  floor  slab, 
cement  stucco  applied  to  the  walls,  and  an  epoxy  vapor  barrier  applied  to  the  walls  and  floor. 

5.  ppm  =  parts  per  million. 

6.  PID  =  photoionization  detector. 

7.  VOC  =  volatile  organic  compound. 


COMMENTS 


1 .  Epoxy  to  sill  in  this  EPEM. 


2.  Epoxy  has  signs  of  water  around  bulkhead  for  about  a  1 0  foot  radius. 


3.  Measured  ceiling  height  to  joist  in  front  of  basement:  77  inches. 


4.  Measured  ceiling  height  to  joist  in  front  of  basement:  75.5  inches. 


Reviewed  by: 


GEI  Consultants,  Inc. 
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EPEM  Options  2  3 
Monthly  Monitoring  Form 


GENERAL  MONITORING  INFORMATION  FOR  PASSIVE  EPEM  SYSTEMS 


GEI  Field 

Representative(s): 

Date: 

Weather: 


S.  Slater 


03/10/11 


Overcast,  39° 


Property: 

Monitoring  Start 
Time: 
Monitoring  End 
Time: 

Option  2  or  37: 


95  Franklin  Street 


8:25  AM 


8:40  AM 


Option  2 


INSTRUMENTATION  INFORMATION 


Instrument 


Manufacturer 


Model 


Serial  No. 


Calibrated  To: 


Successful  Calibration? 


PID  (ppm) 


ION  Science  L.L.C. 


PhoCheck  5000 


07-01059 


100  ppm  Isobutylene 
Time:  08:15 


Y  /  N 

Cal.  Reading  (ppm):  102 


FIELD  MEASUREMENTS  /  OBSERVATIONS 


System  Status/Configuration 


Exterior  Pipe  Condition  (cracks,  damage,  etc.)? 

good  /  fair  /  poor 

Interior  Pipe  Condition  (cracks,  damage,  etc.)? 

good  /  fair  /  poor 

Epoxy  Condition  (cracks,  peeling,  water  damage,  etc.)? 

good  /  fair  /  poor 

Slab  or  Wall  Cracks  /  Openings  That  Impair  System  Performance? 

Y  /  N 

Downdraft  Prevention  Cap  Present? 

Y  /  N 

NOTES 


1 .  EPEM  =  Explosure  Pathway  Elimination  Measure 

2.  Option  2  =  Consists  of  a  venting  system  installed  in  a  shallow  trench  around  the  interior  basement  floor  perimeter, 
cement  stucco  applied  to  the  walls,  and  an  epoxy  vapor  barrier  applied  to  the  walls  and  floor. 

4.  Option  3  =  Consists  of  a  venting  system  installed  beneath  the  basement  floor,  a  new  concrete  floor  slab, 
cement  stucco  applied  to  the  walls,  and  an  epoxy  vapor  barrier  applied  to  the  walls  and  floor. 

5.  ppm  =  parts  per  million 

6.  PID  =  photoionization  detector 

7.  VOC  =  volatile  organic  compound 


COMMENTS 


1 .  Measured  ceiling  height  to  joist  in  front  of  basement:  65  inches. 


2.  Measured  ceiling  height  to  joist  in  back  of  basement:  64  inches. 


Reviewed  by: 


GEI  Consultants,  Inc. 
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EPEM  Option  1  Inspection  Form 


GENERAL  MONITORING  INFORMATION 

GEI  Reid  Representatlvefs): 

S.  Slater 

Addrese: 

18  Morton  Street 

Monitoring  Start  Time: 

6:00  PM 

Date: 

2/25/2011 

Monitoring  End  Time: 

6:10  PM 

Weather 

Mostly  Cloudy,  40" 

INSTRUMENTATION  INFORMATION 

Instrument 

Manufacturer 

Model 

Serial  No. 

Calibrated  To; 

Successful  Calibration? 

PID  (ppm) 

ION  Science  L.L.C. 

PhoCheck  5000 

100  ppm  Isobutylene  Time:  17:45 

Y  /  N  Cal.  Reading  (ppm):  101 

Manometer  (in.  HjO) 

Dwyer 

Mark  111-475-0 
Series 

N/A 

Zeroed  before  each  reading?  Y  /  N 

’  '  '  FIELD  MEASUREMENTS/ observations!  ^ 

System  Status/Configuration 

Pressure/VOC  Measurements 

Monitoring  Point 

Pressure 
(in.  H2O) 

VOC 

(ppm) 

Location  Description  (e.g.,  distance  from  foundation  walls) 

Radon  Fan  On? 

Y  /  N 

SSI 

-0.275 

NM 

Exterior  Fan  Condition  (housing,  wires, 
etc)? 

good  /  fair  /  poor 

SS2 

-0.012 

NM 

Excessive  fan  noise? 

Y  /  N 

permanent  manometer 

-2.4 

NM 

measured  -2.407  with  hand-held  manometer 

interior  Extraction  Pipe  Condition 
(cracks,  damage,  etc)? 

good  /  far / poor 

Exterior  Pipe  Condition  (cracks,  damage, 
etc.)? 

good  /  fair  /  poor 

Leaks  Around  Slab  Penetrations? 

Y  /  N 

Slab  or  Wall  Cracks  /  Openings  That 
Impair  System  Performance? 

Y  /  N 

NOTES: 

ppm  s  parts  per  million 

PID  -  photoionization  detector 

N/A  =  Not  Applicable 

VOC  -  volatiie  organic  compound 

in.  H2O  =  in^es  of  water  column 


COMMENTS: 

The  owner  had  dug  a  sump  along  the  north  wall  in  the  front  central  portbn  of  the  basement. 
Measured  ceiling  height  to  joist  in  front  of  basement:  80  inches. 

Measured  ceiling  height  to  joist  in  back  of  basement:  78  Inches. 


Reviewed  by: 


GEI  Consultants,  Inc 
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Geotechnical 
Environmental 
Water  Resources 
Ecological 


Attachment  C 


Updated  Revised  Supplemental  Method  3  Risk  Characterization 
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EXECUTIVE  SUMMARY 

Three  comprehensive  Method  3  Risk  Characterizations  have  previously  been  prepared  for  the 
50  Tufts  Street  Site  (Release  Tracking  Number  [RTN]  3-23246)(Site).  The  first  was  submitted 
as  part  of  the  Phase  II  Comprehensive  Site  Assessment  (CSA)  and  Phase  III  Remedial  Action 
Plan  (FRAP)  in  July  2008.  The  second,  a  Supplemental  Method  3  Risk  Characterization,  was 
submitted  in  May  2009  to  respond  to  comments  from  the  Massachusetts  Department  of 
Environmental  Protection  (MassDEP).  In  support  of  the  Immediate  Response  Action 
Completion  (IFRAC)  Report  dated  November  2009,  a  third  Revised  Supplemental  Method  3  Risk 
Characterization  was  completed  that  incorporated  data  collected  at  the  Site  through  September 
30,  2009.  The  Supplemental  Method  3  Risk  Characterization  and  the  Revised  Supplemental 
Method  3  Risk  Characterization  assumed  an  exposure  duration  of  4  hours  in  residential 
basements,  derived  based  on  observations  of  current  use  of  basements  and  consistent  with 
long-established  MassDEP  guidance  (WSC  Policy  #02-430). 

In  its  Notice  of  Audit  Findings  and  Notice  of  Noncompliance  dated  February  1,  2011 
(NOAF/NON),  MassDEP  directed  UniFirst  Corporation  to  submit  an  “updated  Risk 
Characterization  ...  for  all  residences  impacted  by  vapor  intrusion.”  For  purposes  of  the 
“updated  Risk  Characterization,”  MassDEP  “recommend[ed]  assuming  an  exposure  duration  of 
12  hours  in  the  basement  or  the  bottom-most  floor  and  12  hours  on  upper  floors”,  provided  the 
basement  has  at  least  7  feet  of  headroom  -  notwithstanding  MassDEP’s  existing  guidance  to 
the  contrary,  and  without  regard  to  whether  such  exposure  scenarios  either  are  supported  by 
observations  concerning  the  current  or  likely  future  use  of  basement  spaces,  or  are  permitted  by 
local  zoning  bylaws  prohibiting  such  use  in  the  future. 

Without  acknowledging  and,  in  fact,  expressly  disclaiming  any  technical  basis  for  MassDEP’s 
recommended  approach,  this  Updated  Revised  Supplemental  Risk  Characterization  was 
prepared  using  MassDEP’s  recommended  exposure  duration  of  12  hours  in  basements  with  at 
least  7  feet  of  headroom,  regardless  of  existing  or  likely  future  use  conditions  for  such 
basements.  Indoor  air  data  presented  herein  for  each  residence  reflect  additional  data 
collection  and  Exposure  Pathway  Elimination  Measure  (EPEM)  modification  measures 
completed  by  GEI  Consultants,  Inc.  (GEI)  as  of  February  14,  2011. 

Similar  to  previous  risk  characterization  submittals,  this  Updated  Revised  Supplemental  Risk 
Characterization  evaluates  conditions  at  the  property  at  50  Tufts  Street  in  Somerville, 
Massachusetts  (the  Property),  portions  of  properties  in  the  neighborhood  east  and  west  of  the 
Property,  and  the  Michael  E.  Capuano  Early  Childhood  Center  (the  Capuano  Center)  located  at 
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150  Glen  Street  in  Somerville,  Massachusetts.  These  areas  collectively  define  the  “Site”  for  this 
Updated  Revised  Supplemental  Risk  Characterization. 

The  Updated  Revised  Supplemental  Risk  Characterization  supports  the  \RA  Completion  Report 
Amendment  prepared  by  GEI.  It  summarizes,  where  applicable,  information  on  Site 
characterization  and  Massachusetts  Contingency  Plan  (MCP)  compliance.  This  Updated 
Revised  Supplemental  Risk  Characterization  was  conducted  in  accordance  with  310  CMR 
40.0900  of  the  MCP,  the  MassDEP's  Guidance  for  Disposal  Site  Risk  Characterization  -  In 
Support  of  the  MCP  (MassDEP,  1995),  and  current  risk  assessment  practice  in  Massachusetts 
-  except  for  MassDEP’s  new  recommendation  that  an  exposure  duration  of  12  hours  be  used 
for  residential  basements  with  at  least  7  feet  of  headroom  regardless  of  existing  or  likely  future 
use.  The  purpose  of  this  Updated  Revised  Supplemental  Risk  Characterization  is  to  evaluate 
potential  risk  of  harm  to  health,  safety,  public  welfare,  and  the  environment  posed  by 
compounds  of  potential  concern  (COPCs)  associated  with  the  Site,  based  on  currently  available 
data,  and  to  address  Required  Action  No.  2  in  the  NOAF/NON. 

The  Updated  Revised  Supplemental  Risk  Characterization  considered  soil,  groundwater,  soil 
vapor,  ambient  air,  and  indoor  air  data  collected  within  the  Site  boundaries.  Using  a  standard 
screening  process,  the  following  compounds  were  defined  as  COPCs  for  soil,  groundwater, 
indoor  air,  and  outdoor  air  exposures:  1,1-dichloroethane,  cis-1,2-dichloroethylene,  1,1- 
dichloroethylene,  tetrachloroethylene,  trans-1,2-dichloroethylene,  1,1,1-trichloroethane, 
trichloroethylene,  and  vinyl  chloride.  Chloroform,  chloroethane,  and  carbon  tetrachloride  were 
also  defined  as  COPCs  for  soil,  groundwater,  and  soil  vapor  exposures  only.  The  COPC  list  is 
consistent  with  prior  Risk  Characterization  submittals. 

Dose-response  information  was  obtained  from  MassDEP  sources,  including  a  document  entitled 
“Revised  Proposed  Interim  Unit  Risk  Revision  for  Tetrachloroethylene"  (MassDEP,  2008d). 

Consistent  with  prior  Risk  Characterizations,  the  Site  was  divided  into  the  following  six  exposure 
areas  for  the  purposes  of  estimating  potential  risks:  1 )  Property,  2)  60  Tufts  Street,  3)  Tufts 
Street  Area,  4)  Alston  Street  Area,  5)  Other  Streets  Area,  and  6)  Neighborhood  Streets. 

The  Property  exposure  area  includes  the  50  Tufts  Street  property.  The  60  Tufts  Street 
exposure  area  includes  the  60  Tufts  Street  property.  The  Tufts  Street  Area  includes  the 
following  properties:  9  Tufts  Street,  1 1-13  Tufts  Street,  17  Tufts  Street,  19  Tufts  Street,  23  Tufts 
Street,  25  Tufts  Street,  27  Tufts  Street,  and  the  railroad  right-of-way.  Samples  collected  within 
Tufts  Street  adjacent  to  these  defined  properties  were  also  included  in  this  exposure  area.  50 
Tufts  Street  and  60  Tufts  Street  were  not  included  in  this  exposure  area.  The  Alston  Street 
Area  includes  samples  collected  within  Alston  Street  and  the  following  properties  located  on  the 
western  side  of  Alston  Street:  142-146  Cross  Street,  2  Alston  Street,  6  Alston  Street,  10  Alston 
Street,  12  Alston  Street,  16-20  Alston  Street,  and  30-40  Alston  Street.  The  Other  Streets  Area 
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includes  properties  along  portions  of  the  following  streets  located  north  and  west  of  Tufts  Street: 
Glen  Street,  Morton  Street,  Knowiton  Street,  Franklin  Street,  Franklin  Avenue,  Palmer  Avenue, 
Hadley  Court,  Cobble  Hill  Road,  New  Washington  Street,  and  Washington  Street.  The 
Capuano  Center  (located  at  150  Glen  Street)  and  samples  collected  within  streets  adjacent  to 
these  defined  properties  were  also  included  in  this  exposure  area.  Finally,  the  Neighborhood 
Streets  Area,  evaluated  to  assess  the  Utility  Worker  receptor,  includes  all  samples  collected 
within  the  streets  located  in  the  boundaries  of  the  Site.  This  area  overlaps  the  areas  designated 
as  “Tufts  Street  Area,”  “Alston  Street  Area,”  and  “Other  Streets  Area”  in  that  it  includes  the 
roadways  that  form  a  portion  of  those  areas. 

The  Updated  Revised  Supplemental  Risk  Characterization  considered  both  current  and  future 
uses  of  properties  within  the  Site  area.  Where  applicable,  receptors  included  residents, 
homebound  residents,  students  and  teachers  at  the  Capuano  Center,  resident  trespassers, 
resident  visitors,  commercial  workers,  maintenance  workers,  landscape  workers,  utility  workers, 
and  construction  workers.  Where  applicable,  exposure  pathways  included  incidental  ingestion 
and  dermal  contact  with  soil,  incidental  ingestion  and  dermal  contact  with  groundwater, 
inhalation  of  airborne  constituents  in  ambient  air,  and  inhalation  of  airborne  constituents  in 
indoor  air.  The  indoor  air  Exposure  Assessment  in  this  Updated  Revised  Supplemental  Risk 
Characterization  includes  an  evaluation  of  homes  and  commercial  properties  without  an 
effective  vapor  mitigation  system  where  a  complete  indoor  air  exposure  pathway  has  been 
identified.  This  Updated  Revised  Supplemental  Risk  Characterization  assumes  that  current 
vapor  mitigation  systems  within  the  Property  and  off-Property  buildings  will  remain  in-place  in 
accordance  with  a  properly  recorded  Activity  and  Use  Limitation  (AUL). 

An  exposure  period  of  30  years  was  used  to  evaluate  indoor  exposures  for  current  and  potential 
future  residents  at  all  residential  properties  where  site-related  chlorinated  volatile  organic 
compounds  (CVOCs)  have  been  detected  in  either  the  basement  or  the  first  floor  living  space, 
except  for  one  residence  where  an  EPEM  was  modified  after  February  14,  2011  to  eliminate  or 
further  mitigate  the  indoor  air  pathway.  Specifically,  this  Updated  Revised  Supplemental  Risk 
Characterization  assumes  an  exposure  duration  of  5  years  for  the  residence  at  95  Franklin 
Street  and  a  30-year  exposure  duration  for  all  other  evaluated  residential  exposures. 

The  results  of  the  Updated  Revised  Supplemental  Risk  Characterization  are  as  follows: 

•  The  total  noncarcinogenic  Hazard  Indices  (His)  for  all  evaluated  scenarios  are  at  or 
below  MassDEP’s  target  HI  of  1.  These  results  indicate  that  a  condition  of  “No 
Significant  Risk”  exists  for  non-cancer  effects  of  current  and  future  exposures  at  each 
exposure  area  within  the  Site. 
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•  The  total  Excess  Lifetime  Cancer  Risks  (ELCRs)  for  ail  evaluated  scenarios  are  at  or 
below  MassDEP’s  target  risk  level  of  1x1  O'®,  with  the  exception  of  residential  indoor  air 
risks  at  9  Tufts  Street,  17  Tufts  Street,  and  19  Tufts  Street,  hypothetical  future  residential 
indoor  air  risks  at  the  91-95  Washington  Street  commercial  property,  and  potential 
cumulative  indoor/outdoor  risks  to  a  future  resident  at  105-107  Washington  Street.  After 
multiple  communications  with  GEI  and  MassDEP,  the  residents  at  9  Tufts  Street,  17 
Tufts  Street,  19  Tufts  Street,  and  105-107  Washington  have  declined  mitigation.  The 
ELCR  calculations  are  based  on  conservative  exposure  durations  and  exposure  point 
concentration  assumptions.  These  results  indicate  that  a  condition  of  “No  Significant 
Risk”  exists  for  carcinogenic  effects  of  current  and  future  exposures  at  each  exposure 
area  within  the  Site,  with  the  exception  of  indoor  air  risks  at  the  9  Tufts  Street,  17  Tufts 
Street,  and  19  Tufts  Street  residential  properties,  hypothetical  future  residential  indoor 
air  risks  at  the  91-95  Washington  Street  commercial  property,  and  potential  cumulative 
indoor/outdoor  risks  to  a  future  resident  at  105-107  Washington  Street. 

In  accordance  with  310  CMR  40.0994,  the  risk  of  harm  to  safety  and  public  welfare  was 
evaluated.  No  overt  situations  posing  a  threat  of  physical  harm  or  bodily  injury  exist,  nor  have 
persistent  odors  associated  with  the  release  been  reported  following  Immediate  Response 
Action  (IRA)  activities.  As  such,  conditions  at  the  Site  do  not  pose  a  threat  of  physical  harm  or 
bodily  injury,  and  present  no  dangerous  or  nuisance  conditions.  As  part  of  the  public  welfare 
evaluation,  soil  and  groundwater  Exposure  Point  Concentrations  (EPCs)  across  the  Site  were 
compared  to  MassDEP’s  Upper  Concentration  Levels  (UCLs).  Groundwater  and  soil  EPCs  are 
below  the  UCLs  in  all  cases. 

Risk  to  the  Environment  was  evaluated  in  this  Updated  Revised  Supplemental  Risk 
Characterization  in  accordance  with  MassDEP  guidance:  Method  3  Environmental  Risk 
Characterization  (MassDEP,  1996)  and  310  CMR  40.0000  (MassDEP,  2008a).  Based  on  the 
terrestrial  and  aquatic  habitat  evaluation,  no  "potentially  significant  exposures"  to  identified 
environmental  receptors  from  COPCs  likely  exist,  and  a  Stage  II  Environmental  Risk 
Characterization  is  not  necessary.  Accordingly,  conditions  at  the  Site  pose  “No  Significant  Risk” 
to  the  Environment. 
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1.0  INTRODUCTION 

This  submittal  presents  the  results  of  an  Updated  Revised  Supplemental  Method  3  Risk 
Characterization  for  potential  exposure  pathways  associated  with  Massachusetts  Department  of 
Environmental  Protection  (MassDEP)  Release  Tracking  Number  (RTN)  3-23246.  The  Updated 
Revised  Supplemental  Risk  Characterization  evaluates  conditions  at  the  property  at  50  Tufts 
Street  in  Somerville,  Massachusetts  (the  Property),  portions  of  residential  and  commercial 
properties  to  the  east  and  immediately  north,  south,  and  west  of  the  Property,  and  the  Michael 
E.  Capuano  Early  Childhood  Center  (the  Capuano  Center)  located  at  150  Glen  Street  in 
Somerville,  Massachusetts.  These  areas  collectively  define  the  “Site”  (Figure  RC-1 ). 

In  July  2008,  UniFirst  Corporation  (UniFirst)  of  Wilmington,  Massachusetts  prepared  and 
submitted  to  the  MassDEP  a  Phase  ll/Phase  III  for  the  Site  located  at  50  Tufts  Street  in 
Somerville,  Massachusetts  (the  Site;  Figure  RC-1).  This  report  also  included  a  Method  3  Risk 
Characterization  for  the  Site.  MassDEP  provided  comments  on  the  July  2008  Risk 
Characterization  in  its  letter  to  UniFirst  dated  January  20,  2009  (MassDEP,  2009).  MassDEP 
requested  an  indoor  air  Exposure  Assessment  for  each  affected  residence  without  an  effective 
vapor  mitigation  system.  On  behalf  of  the  Friends  and  Neighbors  of  Glen  Park,  Ms.  Anne  Marie 
C.  Desmarais  of  Environmental  Insight  also  provided  comments  on  the  July  2008  Risk 
Characterization  in  a  letter  to  lleen  Gladstone  (GEI)  dated  January  26,  2009.  In  May  2009,  a 
Supplemental  Method  3  Risk  Characterization  (Supplemental  Risk  Characterization)  was 
submitted  to  MassDEP.  The  Supplemental  Risk  Characterization  evaluated  potential  risks 
using  the  framework  in  the  July  2008  Method  3  Risk  Characterization,  but  incorporated  an 
Exposure  Assessment  that  addressed  MassDEP’s  comments  in  its  January  20,  2009  letter. 
The  Supplemental  Risk  Characterization  also  addressed  the  specific  comments  and  questions 
identified  in  Ms.  Desmarais’  letter  (Attachment  D).  In  November  2009,  a  Revised  Supplemental 
Risk  Characterization  was  prepared  to  support  the  IRAC  Report  prepared  by  GEI.  Potential 
risks  presented  in  the  Supplemental  Risk  Characterization  were  updated  in  the  Revised 
Supplemental  Risk  Characterization  to  reflect  additional  data  collection  and  EPEM  modification 
efforts  by  GEI.  The  Supplemental  Risk  Characterization  and  the  Revised  Supplemental  Risk 
Characterization  assumed  an  exposure  duration  of  4  hours  in  residential  basements,  derived 
based  on  observations  of  current  use  of  basements  and  consistent  with  MassDEP  guidance 
(WSC  Policy  #02-430). 

in  its  Notice  of  Audit  Findings  and  Notice  of  Noncompliance  dated  February  1,  2011 
(NOAF/NON),  MassDEP  directed  UniFirst  Corporation  to  submit  an  “updated  Risk 
Characterization  ...  for  all  residences  impacted  by  vapor  intrusion.”  For  purposes  of  the 
“updated  Risk  Characterization,”  MassDEP  “recommend[ed]  assuming  an  exposure  duration  of 
12  hours  in  the  basement  or  the  bottom-most  floor  and  12  hours  on  upper  floors”,  provided  the 
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basement  has  at  least  7  feet  of  headroom  -  notwithstanding  MassDEP’s  existing  guidance  to  the 
contrary,  and  without  regard  to  whether  such  exposure  scenarios  either  are  supported  by 
observations  concerning  the  current  or  likely  future  use  of  basement  spaces,  or  are  permitted  by 
local  zoning  bylaws  prohibiting  such  use  in  the  future. 

Without  acknowledging  and,  in  fact,  expressly  disclaiming  any  technical  basis  for  MassDEP’s 
recommended  approach,  this  Updated  Revised  Supplemental  Risk  Characterization  was 
prepared  using  MassDEP’s  recommended  exposure  duration  of  12  hours  in  the  basement, 
regardless  of  existing  or  likely  future  use  conditions  for  such  basements.  Indoor  air  data 
presented  herein  for  each  residence  reflect  additional  data  collection  and  Exposure  Pathway 
Elimination  Measure  (EPEM)  modification  measures  completed  by  GEI  Consultants,  Inc.  as  of 
February  14,  2011. 

This  Updated  Revised  Supplemental  Risk  Characterization  was  prepared  to  support  the 
Immediate  Response  Action  Completion  (IRAC)  Report  Amendment  prepared  by  GEI.  It 
summarizes,  where  applicable,  information  on  Site  characterization  and  Massachusetts 
Contingency  Plan  (MCP)  compliance.  This  Updated  Revised  Supplemental  Risk 
Characterization  was  conducted  in  accordance  with  310  CMR  40.0900  of  the  MCP,  the 
MassDEP’s  Guidance  for  Disposal  Site  Risk  Characterization  -  In  Support  of  the  MCP 
(MassDEP,  1995),  and  current  risk  assessment  practice  in  Massachusetts  -  except  for 
MassDEP’s  new  recommendation  that  an  exposure  duration  of  12  hours  be  used  for  residential 
basements  with  at  least  7  feet  of  headroom  regardless  of  existing  or  likely  future  use.  The 
purpose  of  this  Updated  Revised  Supplemental  Risk  Characterization  is  to  evaluate  potential 
risk  of  harm  to  health,  safety,  public  welfare,  and  the  environment  posed  by  compounds  of 
potential  concern  (COPCs)  associated  with  the  Site  (Release  Tracking  Number  [RTN]  3- 
23246),  based  on  currently  available  data,  and  to  address  Required  Action  No.  2  in  the 
NOAF/NON.  The  boundaries  of  RTN  3-23246  are  depicted  in  Figure  RC-1  and  are  discussed  in 
Section  2.1  of  the  IRAC  Report. 
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2.0  RISK  CHARACTERIZATION  APPROACH 

A  Method  3  approach  to  risk  characterization  was  selected  for  the  Site.  As  specified  in  the  MCP 
(MassDEP,  2008a),  the  Method  3  Risk  Characterization  approach  is  acceptable  for  any  MCP 
Site. 

The  Risk  Characterization  of  harm  to  human  health  included  four  steps.  In  the  first  step,  Hazard 
Identification,  COPCs  are  selected  for  quantitative  evaluation  in  the  Updated  Revised 
Supplemental  Risk  Characterization.  The  second  step,  Dose-Response  Assessment,  describes 
the  relationship  between  the  magnitude  of  exposure  (dose)  and  the  potential  occurrence  of 
health  effects  (response)  for  each  COPC.  The  third  step.  Exposure  Assessment,  identifies 
potential  human  receptors  based  on  characteristics  of  the  Site  and  quantifies  the  magnitude  and 
frequency  of  receptors’  potential  exposure  to  COPCs.  The  fourth  step.  Risk  Characterization, 
combines  the  information  from  the  previous  three  steps  to  derive  quantitative  estimates  of  the 
likelihood  for  adverse  noncarcinogenic  health  effects  or  carcinogenic  effects. 

Potential  noncarcinogenic  and  carcinogenic  effects  were  estimated  for  each  receptor  for  each 
potential  exposure  pathway  identified  in  the  Exposure  Assessment.  The  estimated  potential 
risks  from  each  exposure  pathway  were  summed  to  obtain  an  estimate  of  total  risk  for  each 
receptor.  Details  on  the  steps  of  the  human  health  assessment,  as  well  as  the  risk 
characterization  of  harm  to  safety,  public  welfare,  and  the  environment  are  provided  in  the 
remainder  of  this  Appendix. 
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3.0  HAZARD  IDENTIFICATION 

The  Hazard  Identification  step  includes  selection  of  COPCs  for  quantitative  evaluation  in  the 
Updated  Revised  Supplemental  Risk  Characterization.  COPCs  are  selected  based  on  a  review 
of  data  collected  from  the  Site  (described  in  Section  3.1)  using  several  selection  criteria 
(described  in  Section  3.2). 

From  approximately  1955  to  approximately  2002,  the  Property,  located  within  the  Site,  was  used 
for  storage  and  distribution  of  industrial  chemicals,  laundry  supplies,  and  dry  cleaning  supplies. 
Chemicals  stored  at  and  delivered  to  and  from  the  Property  included  chlorinated  solvents,  which 
contain  chlorinated  volatile  organic  compounds  (CVOCs).  These  CVOCs,  particularly 
tetrachloroethylene  (PCE),  trichloroethylene  (TCE),  and  1,1,1-trichloroethane  (TCA),  have  been 
detected  in  soil,  soil  vapor,  indoor  air,  and  groundwater  at  the  Property. 

3.1  Data  Sets 

The  following  sub-sections  describe  the  data  collected  from  various  media  at  the  Site. 

3.1.1  Soil 

As  described  in  the  Phase  II  CSA,  surface  soil  samples,  subsurface  soil  samples,  and  sub-slab 
soil  samples  have  been  collected  from  the  Property,  the  neighborhoods  to  the  east  and  west  of 
the  Property,  and  the  Capuano  Center.  The  soil  data  collected  from  off-Property  areas  consist 
of  samples  collected  in  2004  and  from  2006  through  March  2008.  Consistent  with  prior  Risk 
Characterizations,  these  soil  samples  were  used  to  estimate  potential  risks  at  off-Property  areas 
of  the  Site.  Sub-slab  soil  samples  have  been  collected  from  off-Property  locations  subsequent 
to  March  2008.  A  review  of  the  soil  data  collected  subsequent  to  March  2008  indicates 
detectable  concentrations  of  COPCs  that  are  consistent  with  or  less  than  concentrations  in  soil 
considered  in  the  July  2008  Risk  Characterization.  Therefore,  risk  estimates  presented  in  the 
July  2008  Risk  Characterization  are  considered  to  be  a  conservative  representation  of  current 
exposures  to  soil  at  the  Site. 

Soil  samples  collected  from  the  Property  prior  to  the  commencement  of  the  soil  vapor  extraction 
(SVE)  system  in  April  2007  are  not  considered  to  be  representative  of  current  subsurface 
conditions  on  the  Property.  Therefore,  soil  data  used  to  assess  potential  risks  at  the  Property 
included  only  post-remediation  soil  samples. 

Tables  la  through  If  of  Attachment  C  present  the  soil  data  used  to  estimate  potential  exposures 
in  this  human  health  Updated  Revised  Supplemental  Risk  Characterization.  Table  RC-1 
provides  the  frequency  of  detection  for  the  relevant  soil  data  collected  from  within  the  Site 
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boundaries.  Soil  sample  locations  are  depicted  on  Figures  4-1  and  4-2  of  the  July  2008  Phase 
II  CSA.  These  figures  are  also  presented  in  Attachment  C  of  this  document. 

3.1.2  Groundwater 

Groundwater  samples  have  been  collected  from  12  monitoring  wells  at  the  Property  and  27  off- 
Property  monitoring  wells  during  multiple  sampling  rounds.  Consistent  with  prior  Risk 
Characterizations,  all  groundwater  data  used  in  this  assessment  were  collected  by  GEI  from 
May  2006  through  April  2008.  A  review  of  groundwater  data  collected  at  the  Site  subsequent  to 
April  2008  indicates  detectable  concentrations  of  COPCs  that  are  consistent  with  or  less  than 
concentrations  in  groundwater  considered  in  the  July  2008  Risk  Characterization.  Therefore, 
risk  estimates  presented  in  the  July  2008  Risk  Characterization  are  a  conservative 
representation  of  current  exposures  to  groundwater  at  the  Site. 

Elevated  laboratory  reporting  limits  were  reported  for  several  compounds  in  MW-1  during  the 
April  2007  sampling  event.  Therefore,  these  reporting  limits  were  not  included  in  calculations  to 
determine  the  temporal  average  at  MW-1,  nor  were  they  used  to  estimate  exposure  point 
concentrations  (EPCs)  for  non-detect  samples  (see  Section  5).  Tables  2a  through  2f  of 
Attachment  C  present  the  groundwater  data  used  to  estimate  potential  exposures  in  this  human 
health  Updated  Revised  Supplemental  Risk  Characterization.  Because  the  depth  to 
groundwater  in  the  vicinity  of  the  Property  ranges  from  5  to  15  feet  below  ground  surface  (ft 
bgs),  potential  human  exposure  to  groundwater  is  assumed  to  occur  only  during  hypothesized 
future  utility  work  activities  and  dewatering  during  construction  activities.  Table  RC-1  provides 
descriptive  statistics  (i.e.,  frequency  of  detection,  minimum,  average  and  maximum 
concentrations)  for  all  groundwater  data  collected  from  the  Site  through  February  201 1 . 

3.1.3  Soil  Vapor 

Consistent  with  prior  Risk  Characterizations,  soil  vapor  samples  used  in  this  Updated  Revised 
Supplemental  Risk  Characterization  were  collected  by  GEI  from  January  2007  through  April 
2008.  During  this  period,  soil  vapor  samples  were  collected  from  20  locations  within  the  Site 
boundaries  during  several  rounds  of  investigation.  Potential  exposures  of  construction  and 
utility  workers  were  estimated  using  soil  vapor  data  collected  from  monitoring  wells  equipped 
with  a  soil  vapor  sampling  port  and  valve. 

Soil  vapor  samples  collected  during  soil  vapor  extraction  system  testing  conducted  in  July  2007 
on  the  Property  (samples  SVT-8D,  SVT-14S,  and  SVT-22D)  were  not  used  in  the  Updated 
Revised  Supplemental  Risk  Characterization  because  they  are  not  representative  of  current 
conditions  because  the  sub-slab  depressurization  system  (SSDS)  and  SVE  system  continue  to 
operate.  Sub-slab  soil  vapor  data  were  not  used  to  estimate  potential  risks  to  utility  and 
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construction  workers  because  such  data  are  not  representative  of  the  soil  vapor  in  areas 
reasonably  anticipated  to  affect  such  workers. 

Tables  3a  through  3f  of  Attachment  C  present  the  soil  vapor  data  used  to  estimate  potential 
exposures  in  this  human  health  Updated  Revised  Supplemental  Risk  Characterization.  Refer  to 
the  Phase  II  CSA  for  a  description  of  soil  vapor  point  installation  and  sampling  techniques. 

3.1.4  Indoor  Air 

3. 1.4.1  The  Property 

In  2007  and  2008,  GEI  collected  indoor  air  samples  at  six  locations  within  the  building  at  the 
Property  (North  Office,  South  Office,  North  Warehouse,  North  Central  Warehouse,  South 
Central  Warehouse,  and  Garage  Area).  Indoor  air  samples  collected  in  the  Property  building 
prior  to  the  commencement  of  the  SSDS  in  April  2007  are  not  representative  of  current 
conditions.  Therefore,  indoor  air  samples  collected  within  the  Property  building  subsequent  to 
installation  of  the  SSDS  and  SVE  system  (during  sampling  rounds  in  October  4,  2007, 
December  7,  2007,  May  2008,  and  March  2009)  were  used  in  this  Updated  Revised 
Supplemental  Risk  Characterization  to  assess  potential  exposures  to  indoor  air  in  the  Property 
building.  The  locations  of  indoor  air  samples  collected  within  the  Property  building  are  depicted 
on  Figure  6-3  of  the  Phase  CSA  II.  This  figure  is  also  presented  in  Attachment  C  of  this 
document. 

3. 1.4.2  Residential  and  Commercial  Properties 

As  summarized  in  Section  7-4  of  the  July  2008  Phase  II  CSA,  GEI  evaluated  soil  vapor  intrusion 
as  a  potential  indoor  exposure  pathway  in  off-Property  areas  based  on  site-wide  groundwater, 
soil,  and  indoor  air  sampling  results.  The  evaluation  included  a  program  of  sub-slab  soil  vapor 
testing  and  indoor  air  testing  at  residential  and  commercial  properties  within  a  several-block 
area  near  the  Property. 

Similar  to  prior  Risk  Characterizations,  the  indoor  air  Exposure  Assessment  in  this  Updated 
Revised  Supplemental  Risk  Characterization  includes  an  evaluation  of  homes  and  commercial 
properties  where  a  complete  vapor  intrusion  exposure  pathway  has  been  identified.  As  stated  in 
the  MCP  (310  CMR  40.0414(3),  the  standard  for  an  Immediate  Response  Action  implemented 
to  address  a  CEP  is  to  eliminate  or  mitigate  the  exposure  pathway  to  the  extent  feasible.  The 
standard  for  demonstrating  that  a  remedial  measure  has  been  effective,  however,  is  whether  “a 
level  of  no  significant  risk  of  harm  to  health,  public  welfare  and  the  environment  exists  or  has 
been  achieved”  (see  310  CMR  40.0941(3);  310  CMR  40.0993(7)  &  (8)). 
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To  date,  EPEMs  have  been  installed  at  22  off-Property  buildings  (20  residential  properties,  1 
commercial  property,  and  the  Capuano  Center).  Subsequent  to  installation  of  the  EPEMs,  GEI 
has  monitored  and  inspected  mitigation  measures  in  accordance  with  the  IRA  Plan  and, 
subsequently,  the  Phase  IV  Remedy  Implementation  Plan  (RIP).  Based  on  post-mitigation 
indoor  air  sampling,  EPEMs  have  eliminated  the  vapor  intrusion  pathway  and  achieved  a 
Condition  of  No  Significant  Risk  for  the  following  12  properties:  91-93  Franklin  Street,  95R 
Franklin  Street,  166-168  Glen  Street,  9  Knowiton  Street,  13  Knowiton  Street,  31-33  Knowiton 
Street,  32  Knowiton  Street,  35-37  Knowiton  Street,  11  Morton  Street,  13  Morton  Street,  60  Tufts 
Street  (Units  1,  5,  10,  and  16),  and  103  Washington  Street.  This  Updated  Revised 
Supplemental  Risk  Characterization  assumes  that  current  vapor  mitigation  systems  within  the 
Property  and  off-Property  buildings  will  remain  in-place  in  accordance  with  a  properly  recorded 
Activity  and  Use  Limitation  (AUL). 

Indoor  air  samples  within  10  residential  properties  (4  Morton  Street,  10  Morton  Street,  12 
Morton  Street,  18  Morton  Street,  19-19A  Morton  Street,  95  Franklin  Street,  17  Knowiton  Street, 
60  Tufts  Street  Unit  4,  23  Tufts  Street,  and  27  Tufts  Street),  indicate  that  the  vapor  intrusion 
pathway  has  not  been  eliminated,  so  potential  exposures  to  indoor  air  were  evaluated  in  this 
Updated  Revised  Supplemental  Risk  Characterization.  The  dataset  considered  in  this  Updated 
Revised  Supplemental  Risk  Characterization  for  4  Morton  Street,  10  Morton  Street,  12  Morton 
Street,  18  Morton  Street,  19-19A  Morton  Street,  95  Franklin  Street,  17  Knowiton  Street,  60  Tufts 
Street  Unit  4,  23  Tufts  Street,  and  27  Tufts  Street  consist  of  indoor  air  samples  collected 
subsequent  to  the  installation  or  modification  of  the  EPEMs  through  February  14,  2011. 

As  discussed  in  the  IRAC  Report  and  IRAC  Report  Amendment,  several  residences  have 
refused  remediation  measures.  In  addition,  it  has  been  determined  to  be  infeasible  to  mitigate 
the  CEPs  for  several  residences  with  low  CVOC  concentrations  in  indoor  air  because  the  cost  of 
the  measures  that  would  be  required  to  eliminate  or  mitigate  these  low  concentrations  is 
substantial,  based  on  a  site-specific  evaluation  of  building  construction  and  other  conditions. 
This  Updated  Revised  Supplemental  Risk  Characterization  evaluates  potential  indoor  air 
exposures  for  the  following  residences  for  which  the  vapor  intrusion  pathway  has  been 
confirmed,  but  for  which  an  EPEM  has  not  been  installed;  6-8  Morton  Street,  162-164  Glen 
Street,  12-14  Knowiton  Street,  23  Knowiton  Street,  97  Franklin  Street,  99  Franklin  Street,  9 
Tufts  Street  (Left  and  Right  Units),  11-13  Tufts  Street,  17  Tufts  Street,  19  Tufts  Street,  25  Tufts 
Street,  105-107  Washington  Street,  111  Washington  Street,  and- 49  Tufts  Street.  In  addition, 
this  Updated  Revised  Risk  Characterization  evaluates  potential  indoor  air  exposures  for  the 
following  5  commercial  properties  for  which  the  vapor  intrusion  pathway  has  been  confirmed, 
but  for  which  an  EPEM  has  not  been  installed:  163  Glen  Street,  85  Washington  Street,  91-95 
Washington  Street.  97  Washington  Street,  and  121  Washington  Street. 
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GEI  was  refused  access  to  conduct  sub-slab  and/or  indoor  air  sampling  at  the  residential 
properties  located  at  12  Alston  Street  and  159  Glen  Street.  As  a  result,  insufficient  data  are 
currently  available  to  determine  if  potential  exposures  exist  within  these  two  buildings. 

The  residential  garage  located  at  10  Alston  Street  and  the  commercial  garage  located  at  34 
Knowiton  Street  do  not  contain  living  spaces  and  are  not  classified  as  occupied  buildings. 
Based  on  the  current  use  of  these  properties,  the  vapor  intrusion  exposure  pathway  was  not 
evaluated. 

Four  rounds  of  indoor  air  samples  have  been  collected  from  the  first  floor  living  space  and  the 
adjacent  parking  garage  at  2  Hadley  Court  #2a.  Low  levels  of  TCA  were  detected  in  the  garage 
during  one  sampling  round  (July  2008);  however,  no  CVOCs  were  detected  within  the  first-floor 
living  space  during  the  four  indoor  air  sampling  rounds.  Since  the  garage  is  not  classified  as  an 
occupied  building,  the  vapor  intrusion  pathway  has  not  been  evaluated  for  this  property. 

As  discussed  in  the  IRAC  Report,  GEI  observed  significant  quantities  of  dry  cleaning  related 
chemicals  and  solvents  in  the  basement  of  the  residence  located  at  9  Knowiton  Street. 
Although  an  EPEM  has  been  installed  at  this  property  based  on  sub-slab  soil  vapor  sampling 
results,  concentrations  detected  in  the  indoor  air  at  9  Knowiton  Street  are  not  attributable  to  the 
disposal  site.  Indoor  air  data  for  this  property  were  not  considered  in  this  Risk  Characterization. 

The  commercial  building  at  30-40  Alston  Street  is  occupied  by  a  costume  shop  (Costume  Works 
located  at  32  Alston  Street)  and  a  printing  shop  (Flagraphics,  Inc.  located  at  40  Alston  Street). 
Alston  Street  is  upgradient  and  south  of  the  Property.  On  March  8,  2007,  two  sub-slab  soil 
vapor  samples  were  collected  from  beneath  the  costume  shop,  and  four  sub-slab  soil  vapor 
samples  were  collected  from  beneath  the  printing  shop.  PCE  concentrations  in  these  samples 
ranged  from  below  the  method  reporting  limit  (1.4  pg/m^)  to  9.5  pg/m^  in  sample  SS5  collected 
beneath  the  printing  shop.  Because  PCE  was  not  detected  in  soil  and  groundwater  samples 
collected  from  Alston  Street,  and  because  sub-slab  vapor  concentrations  of  PCE  were  less  than 
the  MassDEP-provided  sub-slab  vapor  intrusion  action  level,  detected  concentrations  of  CVOCs 
within  the  indoor  air  of  30-40  Alston  Street  were  attributed  to  sources  associated  with  operations 
of  the  current  businesses.  Potential  exposure  to  CVOCs  migrating  from  the  subsurface  to 
indoor  air  in  this  building  is  not  a  complete  exposure  pathway,  and  potential  risks  associated 
with  exposure  to  indoor  air  are  not  evaluated  in  this  Risk  Characterization. 

As  discussed  in  the  IRAC  Report  and  IRAC  Report  Amendment,  the  following  four  properties 
have  had  measurable  concentrations  of  CVOCs  in  indoor  air,  but  there  is  not  a  complete  vapor 
intrusion  pathway  and  the  concentrations  are  not  attributable  to  the  disposal  site:  16-20  Alston 
Street,  76  Franklin  Street,  45-47  Tufts  Street,  and  51 -51 A  Tufts  Street.  As  such,  potential  risks 
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associated  with  exposure  to  indoor  air  are  not  evaluated  for  these  four  properties  in  this  Risk 
Characterization. 

In  addition  to  the  EPEMs  discussed  above,  an  SSDS  is  currently  operating  at  the  Capuano 
Center.  Detailed  descriptions  of  the  previous  sampling  efforts,  testing  results  from  December 
2006  through  March  2009,  and  a  description  of  the  design  and  installation  of  the  SSDS  were 
documented  in  IRA  Status  Report  No.  1  (RTN  3-26114),  IRA  Status  Report  Nos.  3  through  7 
(RTN  3-23246),  the  IRAC  Report,  and  Phase  IV  Status  Reports  Nos.  1  through  3.  Indoor  air 
samples  collected  prior  to  Response  Actions  are  not  representative  of  current  conditions.  The 
vapor  intrusion  pathway  was  not  evaluated  at  the  Capuano  Center  because  the  pathway  is 
incomplete. 

Indoor  air  data  evaluated  in  this  Risk  Characterization  are  summarized  in  Table  4a  through  4f  of 
Attachment  C.  Table  RC-2  provides  the  frequency  of  detection  for  all  indoor  air  data  collected 
from  the  Site  through  February  14,  2011. 

3.1.5  Outdoor  Air 

Outdoor  air  data  used  in  this  Updated  Revised  Supplemental  Risk  Characterization  were 
collected  by  GEI  in  2006  and  2008  from  on-Property  and  off-Property  locations.  Outdoor  air 
sample  locations  were  depicted  on  Figure  7-6  of  the  Phase  II  CSA  submitted  to  the  MassDEP  in 
July  2008.  This  figure  is  also  presented  in  Attachment  C  of  this  document.  These  samples 
were  used  to  estimate  potential  exposures  to  outdoor  air  at  the  Site. 

Outdoor  air  samples  collected  at  the  Property  (North  Parking  Lot  and  South  Parking  Lot 
samples)  in  August  2007  are  not  representative  of  current  conditions  at  the  Property  because  a 
soil  stockpile  was  present  during  the  sampling  event.  The  stockpile  was  generated  during  the 
installation  of  the  SVE  system  and  was  removed  from  the  Property  subsequent  to  the  outdoor 
air  sampling  round.  Potential  exposures  to  outdoor  air  at  the  Property  were  estimated  using 
samples  collected  during  other  rounds  of  investigation. 

Tables  5a  through  5f  of  Attachment  C  presents  outdoor  air  data  considered  in  this  human  health 
Updated  Revised  Supplemental  Risk  Characterization.  Table  RC-3  provides  the  frequency  of 
detection  for  all  outdoor  air  data  collected  within  the  Site  boundaries. 

3.2  Exposure  Areas 

Consistent  with  the  prior  Risk  Characterizations,  the  Site  was  divided  into  the  following  six 
exposure  areas  for  the  purposes  of  estimating  potential  risks: 
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•  Property:  This  exposure  area  includes  the  50  Tufts  Street  property.  The  results  from 
soil,  groundwater,  indoor  air,  and  outdoor  air  samples  were  used  to  estimate  potential 
risks  for  receptors  in  this  area. 

•  60  Tufts  Street:  This  exposure  area  includes  a  portion  of  the  60  Tufts  Street  property. 
The  results  from  soil,  groundwater,  soil  vapor,  and  outdoor  air  samples  were  used  to 
estimate  potential  risks  for  receptors  in  this  area.  Samples  collected  along  Tufts  Street 
were  not  included  in  this  exposure  area.  In  addition,  indoor  air  samples  were  used  to 
estimate  potential  risks  for  the  residential  occupant  of  60  Tufts  Street,  Unit  4. 

•  Tufts  Street  Area:  This  exposure  area  includes  the  following  properties:  9  Tufts  Street, 
11-13  TuftSr  Street,  17  Tufts  Street,  19  Tufts  Street,  23  Tufts  Street,  25  Tufts  Street,  27 
Tufts  Street,  and  the  railroad  right-of-way.  Samples  collected  within  Tufts  Street 
adjacent  to  these  defined  properties  were  also  included  in  this  exposure  area.  50  Tufts 
Street  and  60  Tufts  Street  were  not  included  in  this  exposure  area.  The  results  from  soil, 
groundwater,  soil  vapor,  and  outdoor  air  samples  were  used  to  estimate  potential  risks 
for  receptors  in  this  area.  In  addition,  indoor  air  samples  were  used  to  estimate  potential 
risks  for  the  residential  properties  located  at  9  Tufts  (Left  and  Right  Units),  11-13  Tufts 
Street,  17  Tufts  Street,  19  Tufts  Street,  23  Tufts  Street,  25  Tufts  Street,  and  27  Tufts 
Street. 

•  Alston  Street  Area:  This  exposure  area  includes  samples  collected  within  Alston  Street 
and  the  following  properties  located  on  the  western-side  of  Alston  Street:  142  Cross 
Street,  2  Alston  Street,  6  Alston  Street,  1 0  Alston  Street,  1 2  Alston  Street,  1 6-20  Alston 
Street,  and  30-40  Alston  Street  The  results  from  soil,  groundwater,  soil  vapor,  and 
outdoor  air  samples  were  used  to  estimate  potential  risks  for  receptors  in  this  area. 
Samples  collected  from  MW-105  located  approximately  50  feet  north  of  Alston  Street, 
along  Cross  Street,  were  also  included  in  this  dataset.  As  discussed  in  Section  3.4.1, 
potential  exposures  to  CVOCs  in  indoor  air  were  not  assessed  at  the  commercial 
building  located  at  30-40  Alston  Street  or  the  residence  located  at  16-20  Alston  Street 
because  detected  concentrations  of  CVOCs  within  the  indoor  air  were  not  attributable  to 
the  disposal  site.  To  date,  GEI  has  been  refused  access  to  sample  the  indoor  air  at  12 
Alston  Street. 

•  Other  Streets  Area:  This  exposure  area  includes  portions  of  the  following  streets 
located  north  and  west  of  Tufts  Street:  Glen  Street,  Morton  Street,  Knowiton  Street, 
Franklin  Street,  Franklin  Avenue,  Palmer  Avenue,  Hadley  Court,  Cobble  Hill  Road,  New 
Washington  Street,  and  Washington  Street.  The  Capuano  Center  (located  at  150  Glen 
Street)  and  samples  collected  within  streets  adjacent  to  these  defined  properties  were 
also  included  in  this  exposure  area.  The  results  from  soil,  groundwater,  soil  vapor,  and 
outdoor  air  samples  were  used  to  estimate  potential  risks  for  receptors  in  this  area.  In 
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addition,  indoor  air  samples  were  used  to  estimate  potential  risks  for  the  following 
commercial  properties  in  this  area:  163  Glen  Street,  85  Washington  Street,  91-95 
Washington  Street,  97  Washington  Street,  and  121  Washington  Street.  Indoor  air 
samples  also  were  used  to  estimate  potential  risks  for  the  current  residential  properties 
located  at:  162-164  Glen  Street,  49  Tufts  Street,  95  Franklin  Street,  12-14  Knowiton 
Street,  17  Knowiton  Street,  97  Franklin  Street,  99  Franklin  Street,  23  Knowiton  Street,  6- 
8  Morton  Street,  10  Morton  Street,  12  Morton  Street,  18  Morton  Street,  19-19A  Morton 
Street,  105-107  Washington  Street,  and  111  Washington  Street.  As  discussed  in 
Section  3.4.1  and  the  IRAC  Report  Amendment,  potential  exposures  to  CVOCs  in  indoor 
air  were  not  assessed  at  the  residences  located  at  51 -51  a  Tufts  Street,  45-47  Tufts 
Street,  and  76  Franklin  Street  because  detected  concentrations  of  CVOCs  within  the 
indoor  air  were  not  attributable  to  the  disposal  site. 

•  Neighborhood  Streets:  For  the  Utility  Worker  receptor,  this  exposure  area  includes 
samples  collected  within  all  streets  located  within  the  Site  boundaries.  This  area 
overlaps  with  the  areas  designated  as  “Tufts  Street  Area,”  “Alston  Street  Area,”  and 
“Other  Streets  Area”  in  that  it  includes  the  roadways  that  form  a  portion  of  those  areas. 
The  results  from  soil,  groundwater,  and  soil  vapor  samples  from  the  roadways  were 
used  to  estimate  potential  risks  for  utility  worker  receptors  in  this  area. 

The  boundaries  of  these  exposure  areas  are  depicted  on  Figure  RC-1.  Table  RC-4  lists  soil, 
groundwater,  soil  vapor,  and  outdoor  air  samples  that  were  considered  in  this  Updated  Revised 
Supplemental  Risk  Characterization  within  each  of  the  above-defined  exposure  areas.  Property 
and  off-Property  soil,  groundwater,  soil  vapor,  outdoor  air,  and  indoor  air  data  considered  in  this 
Updated  Revised  Supplemental  Risk  Characterization  are  summarized  in  Attachment  C. 

3.3  Selection  of  COPCs 

Consistent  with  prior  Risk  Characterizations,  a  multiple-step  screening  procedure  was  used  to 
identify  COPCs  for  quantitative  evaluation  in  the  Updated  Revised  Supplemental  Risk 
Characterization.  First,  samples  collected  from  the  Property  were  evaluated  to  identify 
compounds  that  potentially  may  be  associated  with  RTN  3-23246.  If  a  compound  was  not 
detected  at  a  concentration  above  its  laboratory  reporting  limit  in  subsurface  samples  (soil, 
groundwater,  and  soil  vapor)  collected  from  the  Property,  then  it  was  not  selected  as  a  COPC  in 
any  medium  in  any  area.  Samples  evaluated  in  this  step  included: 

•  Soil  samples  collected  from  the  Property  from  July  2002  through  February  201 1  (with  the 
exception  of  samples  collected  to  characterize  soil  for  disposal  purposes): 

•  Groundwater  samples  collected  from  the  Property  from  January  2007  through  February 
2011; and 
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•  Soil  vapor  samples  collected  from  the  Property  between  January  2007  and  February 
2011  (including  samples  collected  during  evaluation  of  the  remediation  system  in  July 
2007,  but  excluding  samples  collected  from  beneath  the  slab  of  the  Property  building). 

Table  RC-1  identifies  compounds  detected  in  at  least  one  soil,  groundwater,  and/or  soil  vapor 
sample  collected  from  the  Property  data  considered  in  this  report,  as  discussed  in  Section  3.1. 
Compounds  that  were  not  detected  in  any  sample  from  the  Property  were  eliminated  from  the 
COPC  screening  process.  A  total  of  31  compounds  were  detected  in  at  least  one  sample  and 
were  retained  for  evaluation  in  the  second  step  of  the  COPC  screening  process. 

In  the  second  step,  if  a  compound  was  detected  at  a  very  low  frequency  (•  5%)  in  all  three 
media  (soil,  groundwater,  and  soil  vapor),  it  was  excluded  as  a  COPC.  The  frequency  of 
detection  was  based  on  samples  collected  from  within  the  Site  boundaries,  including  samples 
collected  on  the  Property.  A  total  of  15  compounds  were  detected  at  a  frequency  of  less  than  or 
equal  to  5%,  and  were  eliminated  from  the  COPC  screening  process.  A  total  of  16  compounds 
were  detected  with  a  frequency  greater  than  5%  and  were  retained  for  evaluation  in  the  third 
step  of  the  COPC  screening  process. 

In  the  third  step,  if  detected  concentrations  of  a  compound  were  higher  in  off-Property  samples 
than  the  maximum  concentration  detected  in  samples  from  the  Property,  and  if  the  compound 
was  not  consistent  with  historical  operations  at  the  Property,  then  it  was  eliminated  from  the 
COPC  screening  process.  The  following  compounds  were  eliminated  in  this  step  of  the  COPC 
screening  process:  benzene,  1,2-dichloroethane,  methyl  tert-butyl  ether,  naphthalene,  and 
toluene. 

Using  this  screening  process,  the  following  eleven  compounds  were  selected  as  COPCs:  vinyl 
chloride,  TCE,  TCA,  trans-1,2-dichloroethylene,  PCE,  1,1-dichloroethylene,  cis-1,2- 
dichloroethylene,  1,1-dichloroethane,  chloroform,  chloroethane,  and  carbon  tetrachloride.  The 
COPC  screening  process  is  summarized  in  Table  RC-1  of  this  report.  A  review  of  additional 
data  collected  subsequent  to  the  submittal  of  the  July  2008  Risk  Characterization  did  not  result 
in  additions  to  or  deletions  from  the  previously  presented  COPC  list.  Therefore,  the  COPC  list 
selected  in  this  Updated  Revised  Supplemental  Risk  Characterization  is  consistent  with  the  list 
presented  in  prior  Risk  Characterizations. 

Analytical  results  for  certain  COPCs  detected  in  indoor  and  outdoor  air  samples  were 
questionable,  based  on  a  review  of  groundwater  sample  results,  and  a  determination  of  whether 
the  compound  is  a  breakdown  product  of  the  chlorinated  solvents  detected  on  the  Property.  A 
technical  review  indicated  that  detected  concentrations  of  the  following  compounds  in  indoor  air 
and  outdoor  air  are  not  associated  with  RTN  3-23246:  chloroform,  chloroethane,  and  carbon 
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tetrachloride.  As  a  result,  these  compounds  were  not  considered  COPCs  in  indoor  air  or 
outdoor  air.  The  rationale  for  this  determination  is  described  below  for  each  compound: 

•  Chloroform  -  Chloroform  has  been  detected  at  low  concentrations  (0.88J  to  13.3  pg/L)  in 
groundwater  samples  from  five  wells  (SH-4,  SH-MW1,  SH-MW3,  MW-1,  and  MW-3). 
These  concentrations  are  well  below  MassDEP’s  Method  1  GW-2  Standard  (50  pg/L), 
which  is  protective  of  residential  exposure  to  indoor  air.  It  was  not  detected  in  wells 
adjacent  to  any  residence  evaluated  in  the  Updated  Revised  Supplemental  Risk 
Characterization,  and  therefore,  would  not  contribute  significantly  to  potential  indoor  air 
exposures.  Chloroform  is  commonly  present  in  environmental  samples  as  a  result  of 
laboratory  sample  processing  and  is  not  a  degradation  product  of  the  chlorinated 
solvents  detected  at  the  Property. 

•  Chloroethane  -  Chloroethane  has  only  been  detected  in  one  off-Property  monitoring  well 
located  approximately  400  feet  downgradient  from  the  Property  boundaries  (MW-116)  at 
levels  slightly  above  the  laboratory  reporting  limit  (2.3  and  2.4  pg/L);  and  therefore,  does 
not  pose  a  risk  of  impacting  indoor  air  quality. 

•  Carbon  Tetrachloride  -  Carbon  tetrachloride  was  not  detected  in  soil  or  groundwater 
samples  collected  outside  the  boundaries  of  the  Property.  In  addition,  carbon 
tetrachloride  was  above  the  laboratory  reporting  limit  in  only  one  indoor  air  sample 
collected  within  the  off-Property  portion  of  the  Site.  Further,  carbon  tetrachloride  was 
detected  in  all  outdoor  air  samples  at  similar  values  because  of  its  ubiquitous  nature  in 
ambient  air. 
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4.0  DOSE-RESPONSE  ASSESSMENT 

The  purpose  of  the  Dose-Response  Assessment  is  to  identify  the  relationship  between  the 
magnitude  of  COPCs  to  which  receptors  may  be  exposed  (dose)  and  the  likelihood  of  an 
adverse  health  effect  (response).  Both  noncarcinogenic  (i.e.,  threshold)  and  carcinogenic  (i.e., 
non-threshold)  health  effects  were  considered  in  the  dose-response  assessment.  The 
information  provided  in  the  Dose-Response  Assessment  was  combined  with  the  results  of  the 
Exposure  Assessment  (Section  5)  to  provide  an  estimate  of  potential  health  risk. 

Dose-response  information  used  in  this  Updated  Revised  Supplemental  Risk  Characterization 
was  obtained  from  MassDEP  publications  (MassDEP,  2008b),  including  a  document  entitled 
“Revised  Proposed  Interim  Unit  Risk  Revision  for  Tetrachloroethylene"  (MassDEP,  2008d). 

Toxicity  values  for  chloroethane  were  not  available  from  MassDEP  Publications.  Therefore, 
toxicity  values  for  chloroethane  were  obtained  from  U.S.  Environmental  Protection  Agency’s 
(U.S.  EPA’s)  Integrated  Risk  Information  System.  The  toxicity  data  used  in  this  Updated 
Revised  Supplemental  Risk  Characterization  are  shown  in  Table  RC-5. 

4.1  Noncarcinogenic  Dose-Response 

Compounds  with  known  or  potential  noncarcinogenic  effects  were  assumed  to  have  a  dose 
below  which  no  adverse  effect  occurs,  or  conversely,  above  which  an  effect  may  be  seen.  In 
laboratory  experiments,  this  dose  is  known  as  the  “No  Observed  Adverse  Effect  Level” 
(NOAEL).  The  lowest  dose  at  which  an  adverse  effect  is  seen  is  called  the  “Lowest  Observed 
Adverse  Effect  Level”  (LOAEL).  By  applying  uncertainty  factors  to  the  NOAEL  or  the  LOAEL, 
Reference  Doses  (RfDs)  and  Reference  Concentrations  (RfCs)  are  developed  for  chronic  and, 
in  some  cases,  subchronic,  exposures  to  compounds  with  potential  noncarcinogenic  effects. 
Many  of  the  noncarcinogenic  dose-response  values  provided  by  MassDEP  (2008b)  were 
developed  by  the  U.S.  EPA  and  are  reported  in  U.S.  EPA  (2008),  while  other  values  provided  in 
MassDEP  (2008b)  were  developed  by  MassDEP. 

Uncertainty  factors  account  for  uncertainties  associated  with  the  dose-response  data,  such  as 
the  appropriateness  of  using  an  animal  study  to  derive  a  human  dose-response  value,  and  the 
potential  for  especially  sensitive  subpopulations  to  exist,  which  may  not  be  adequately 
represented  by  the  laboratory  test  animals.  For  compounds  with  potential  noncarcinogenic 
effects,  the  RfD  or  RfC  provides  reasonable  certainty  that,  if  the  specified  exposure  dose  is 
below  the  threshold,  then  no  noncarcinogenic  health  effects  are  expected  to  occur.  RfDs  are 
expressed  in  terms  of  milligrams  of  compound  per  kilogram  of  body  weight  per  day  (mg/kg-day) 
and  are  used  to  evaluate  estimated  oral  and  dermal  exposures.  RfCs  are  expressed  in  terms  of 
milligrams  of  compound  per  cubic  meter  of  air  (mg/m^)  and  are  used  to  evaluate  estimated 
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inhalation  exposures  in  a  specific  exposure  context  (continuous  exposure  for  a  chronic  period  of 
time).  Table  RC-5  summarizes  the  toxicity  values  for  the  COPCs  evaluated  here  by  the 
inhalation  and  oral  /  dermal  exposure  routes. 

4.2  Carcinogenic  Dose-Response 

The  U.S.  EPA  assumes  for  regulatory  risk  assessment  of  carcinogenic  effects  that  no  threshold 
dose  exists  (U.S.  EPA,  1990,  1997).  In  other  words,  U.S.  EPA  assumes  that  a  finite  level  of  risk 
may  be  associated  with  any  dose  above  zero.  In  March  2005,  U.S.  EPA  issued  new  cancer 
guidelines  (U.S.  EPA,  2005),  the  purpose  of  which  is  to  recommend  principles  and  procedures 
to  guide  U.S.  EPA  scientists  in  assessing  the  cancer  risks  from  chemicals  or  other  agents  in  the 
environment  when  deriving  toxicity  values.  U.S.  EPA  uses  a  two-part  system  for  characterizing 
the  extent  to  which  the  available  data  support  the  hypothesis  that  an  agent  causes  cancer  in 
humans. 

U.S.  EPA’s  first  step  in  evaluating  a  potential  carcinogen  is  to  assign  a  weight-of-evidence 
(WOE)  classification.  Under  U.S.  EPA's  previous  cancer  guidelines  released  in  1986,  the  WOE 
was  described  by  categories  "Group  A”  through  “Group  E",  with  Group  A  category  reserved  for 
known  human  carcinogens,  while  Group  E  category  was  the  other  end  of  the  spectrum, 
representing  compounds/agents  with  evidence  of  non-carcinogenicity.  In  the  U.S.  EPA’s  more 
recent  approach  for  carcinogen  risk  assessment  (U.S.  EPA,  2005),  all  scientific  information  is 
considered  in  determining  whether  and  under  what  conditions  an  agent  may  cause  cancer  in 
humans.  Furthermore,  the  WOE  provides  a  narrative  approach  to  characterize  carcinogenicity 
rather  than  distinct  categories  by  summarizing  the  evidence  about  the  likelihood  of  the 
compound  being  a  human  carcinogen.  Five  standard  WOE  descriptors  are  currently  used  as 
part  of  the  narrative,  including: 

1 .  Carcinogenic  to  Humans 

2.  Likely  to  be  Carcinogenic  to  Humans 

3.  Suggestive  Evidence  of  Carcinogenic  Potential 

4.  Inadequate  Information  to  Assess  Carcinogenic  Potential 

5.  Not  Likely  to  be  Carcinogenic  to  Humans 

As  part  of  the  updated  guidance  on  evaluating  potentially  carcinogenic  compounds,  the  U.S. 
EPA  emphasizes  the  value  of  understanding  the  biological  changes  that  the  agent  of  interest 
can  cause  (e.g.,  mode  of  action)  and  how  these  changes  might  lead  to  the  development  of 
cancer.  This  information,  as  well  as  the  agent's  human  carcinogenic  potential,  is  to  be 
described  in  a  narrative  prepared  by  U.S.  EPA’s  scientists,  summarizing  the  full  range  of 
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available  evidence  and  describing  any  conditions  associated  with  conclusions  about  an  agent's 
hazard  potential,  including  which  populations  or  life  stages  may  be  particularly  susceptible. 
Because  the  data  for  many  of  the  potentially  carcinogenic  compounds  have  not  been  re¬ 
evaluated  since  the  initial  derivation  of  the  cancer  slope  factors  under  the  1986  cancer 
guidelines,  the  cancer  toxicity  information  presented  in  Integrated  Risk  Information  System 
(IRIS)  -  U.S.  ERA’S  database  of  recommended  cancer  slope  factors  and  reference  doses  for 
use  in  risk  assessments)  represents  cancer  toxicity  information  derived  under  the  1986 
guidelines,  with  more  recent  cancer  evaluations  conducted  for  a  limited  number  of  compounds 
under  the  more  recent  2005  guidance  (U.S.  ERA,  2008). 

The  second  step  in  the  carcinogenicity  evaluation  process  is  the  calculation  of  a  quantitative 
estimate  of  carcinogenic  potency.  The  U.S.  ERA  has  developed  computer  models  that 
extrapolate  the  observed  responses  at  high  doses  used  in  animal  studies  to  predict  responses 
in  humans  at  the  low  doses  encountered  during  environmental  exposures.  The  models 
developed  by  the  U.S.  ERA  assume  no  threshold  and  usually  consider  animal  (and  sometimes 
human)  data  to  estimate  carcinogenic  potency.  Further,  the  models  assume  that  carcinogenic 
dose-response  is  linear  at  low  doses.  U.S.  ERA  refers  to  this  numerical  estimate  of  the  dose 
response  factor  (or  the  slope  of  the  line  plotted  from  dose  vs.  response)  as  the  cancer  slope 
factor  (CSF)  for  oral  exposures.  For  inhalation  exposures,  the  numerical  estimate  is  expressed 
as  either  a  unit  risk  (UR)  factor  or  CSF.  A  CSF  is  expressed  in  terms  of  the  inverse  of 
milligrams  of  agent  per  kilogram  body  weight  per  day  [(mg/kg-day)'^]  and  represents  the  upper- 
bound  excess  lifetime  cancer  risk  estimate  that  results  from  a  daily  lifetime  exposure  to  an  agent 
at  a  dose  of  1  mg/kg-day.  The  UR  is  expressed  in  terms  of  the  inverse  of  micrograms  per  cubic 
meter  [(pg/m^)'^]  and  represents  the  upper-bound  excess  lifetime  cancer  risk  estimated  to  result 
from  continuous  daily  lifetime  exposure  to  an  agent  at  a  concentration  of  1  pg/m^  in  air.  Table 
RC-5  summarizes  carcinogenic  toxicity  values  for  CORCs  used  in  this  Updated  Revised 
Supplemental  Risk  Characterization. 
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5.0  EXPOSURE  ASSESSMENT 

5.1  Receptors  and  Exposure  Pathways 

Consistent  with  the  requirements  of  the  MCP  (310  CMR  40.0923)^  the  exposure  assessment 
considered  both  current  and  reasonably  foreseeable  future  activities  and  uses  at  the  Site. 
Receptors  at  the  Site  are  summarized  in  the  following  subsections. 

5.1.1  The  Property 

The  Property  is  approximately  51,111  square  feet  (sf)  and  is  located  at  50  Tufts  Street  in 
Somerville,  Massachusetts.  The  Property  is  currently  developed  with  an  approximately  20,594- 
sf,  one-story,  masonry  block  building.  The  majority  of  the  building  is  warehouse  space,  and 
small  areas  used  as  office  space  are  within  the  north  and  south  portion  of  the  Property  building. 
Approximately  95  percent  of  the  Property  is  surrounded  by  a  chain-linked  fence.  Figure  1-2  of 
the  I  RAC  Amendment  shows  the  location  of  the  Property.  This  figure  is  also  presented  in 
Attachment  C  of  this  document. 

The  building  at  the  Property  is  generally  unoccupied  and  there  are  currently  no  tenants; 
however,  maintenance  /  repair  personnel  may  be  present  infrequently  and  the  building  may  be 
leased  to  tenants  in  the  near  future.  Therefore,  the  building  was  conservatively  assumed  to  be 
currently  occupied  at  a  frequency  and  duration  of  a  full-time  indoor  and  outdoor  commercial 
worker.  Other  current  use  receptors  at  the  Property  as  currently  constructed  consist  of  local 
residents  who  may  trespass  at  the  property  and  maintenance  workers/landscapers  who 
occasionally  visit  the  property  to  perform  routine  activities.  The  potentially  complete  exposure 
pathways  for  these  receptors  include  incidental  ingestion  and  dermal  contact  with  accessible 
surficial  soil  (0  to  3  ft  bgs),  and  inhalation  of  soil  derived  particulates  and  volatiles  in  ambient  air. 
Groundwater  at  the  Property  is  not  currently  used  (and  is  not  expected  to  be  used  in  the  future) 
as  a  potable  water  source.  Groundwater  underlying  the  Property  meets  none  of  the  definitions 
of  a  Current  or  Potential  Drinking  Water  Source  Area  and  as  such  is  not  categorized  as  GW-1. 
The  inhalation  of  COPCs  within  indoor  air  of  the  building  was  also  evaluated  as  a  current 
exposure  pathway  for  the  indoor/outdoor  commercial  worker  receptor. 

Future  use  receptors  at  the  Property  consist  of  future  construction  workers  during  potential 
future  excavation/development  activities,  utility  workers  during  emergency  repair  or  future 
development  activities,  outdoor  employees  of  future  commercial  buildings,  visitors  to  potential 
future  commercial  buildings,  indoor  employees  of  future  commercial  buildings,  residents  of 
future  residential  developments  and  landscapers.  Complete  exposure  pathways  for  these  future 
receptors  are  summarized  below: 
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•  The  potentially  complete  exposure  pathways  for  the  Property  construction  worker 
receptor  include  incidental  ingestion  and  dermal  contact  with  soil  located  between  0  and 
15  ft  bgs,  inhalation  of  particulates  within  ambient  air,  and  the  inhalation  of  volatiles  from 
soil,  soil  vapor,  and/or  groundwater,  it  was  assumed  that  dewatering  will  occur  prior  to 
future  construction  activities  and  that  direct  contact  with  groundwater  during  construction 
will  be  minimal.  Therefore,  a  construction  worker’s  incidental  ingestion  and  dermal 
contact  with  groundwater  were  not  quantitatively  assessed  in  the  Updated  Revised 
Supplemental  Risk  Characterization. 

•  The  potentially  complete  exposure  pathways  for  the  Property  utility  worker  receptor 
include  incidental  ingestion  and  dermal  contact  with  soil  located  between  0  and  6  ft  bgs, 
inhalation  of  particulates  within  ambient  air,  and  the  inhalation  of  volatiles  from  soil,  soil 
vapor,  and/or  groundwater  and  incidental  ingestion  and  dermal  contact  with  groundwater 
within  future  trench  excavations. 

•  The  potentially  complete  exposure  pathways  at  the  Property  for  the  future  outdoor 
employees  of  the  commercial  building,  future  visitors,  future  residents,  and  future 
landscapers  include  incidental  ingestion  and  dermal  contact  with  accessible  0  to  3  ft  bgs 
soils  and  inhalation  of  particulates  and  volatiles  within  ambient  air.  It  is  assumed  that 
vapor  barriers  or  other  measures  will  be  integral  to  the  design  and  construction  of  any 
future  buildings  at  the  Property,  whether  commercial  or  residential.  Therefore,  indoor  air 
is  not  a  complete  exposure  pathway  for  future  residential  or  commercial  receptors. 
Future  outdoor  employees  of  the  commercial  building,  future  visitors,  future  residents, 
and  future  landscapers  could  also  be  exposed  to  potentially  accessible  soils  located  0  to 
15  ft  bgs  that  may  have  been  relocated  to  the  surface  during  property  development 
activities. 

5.1.2  Off-Property  areas 

The  area  surrounding  the  Property  is  characterized  by  residential  and  commercial  development. 
Public  properties  include  a  primary  school,  a  playground,  community  gardens,  and  public 
streets.  Current  use  receptors  in  the  off-Property  portion  of  the  Site  consist  of  local  residents, 
indoor  and  outdoor  employees  of  commercial  buildings,  visitors  to  residences  and  commercial 
buildings,  landscapers,  railroad  workers  who  may  perform  maintenance  on  nearby  tracks,  and 
students  and  teachers  at  the  Capuano  Center.  The  potentially  complete  exposure  pathways  for 
these  current  receptors  include  incidental  ingestion  and  dermal  contact  with  accessible  surficial 
soil  (0  to  3  ft  bgs),  inhalation  of  soil  derived  particulates  and  volatiles  in  ambient  air,  and 
inhalation  of  volatiles  in  indoor  air.  Groundwater  is  not  currently  used  (and  is  not  expected  to  be 
used  in  the  future)  as  a  potable  water  source.  Groundwater  meets  none  of  the  definitions  of  a 
Current  or  Potential  Drinking  Water  Source  Area  and  as  such  is  not  categorized  as  GW-1. 
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GEI  established  a  property  evaluation  process,  which  was  presented  in  IRA  Plan  Modification 
No.  1,  dated  April  12,  2007,  to  evaluate  off-Property  residential  and  commercial  buildings  and 
address  identified  current  vapor  intrusion  pathways.  The  evaluation  process  was  further 
detailed  in  IRA  Status  Report  No.  4.  Based  on  sampling  results,  remedial  actions  have  been 
conducted  at  the  Capuano  Center  to  mitigate  the  indoor  air  exposure  pathway  and,  to  date, 
EPEMs  have  also  been  installed  in  21  additional  buildings  (20  residential  properties  and  1 
commercial  building).  This  Updated  Revised  Supplemental  Risk  Characterization  does  not 
evaluate  indoor  air  exposures  within  the  following  off-Property  buildings  in  which  EPEMs  have 
been  installed  because  the  vapor  migration  pathway  is  not  complete,  and  it  is  assumed  that 
EPEMs  will  continue  to  operate  in  accordance  with  a  properly  recorded  AUL:  Capuano  Center, 
91-93  Franklin  Street,  95R  Franklin  Street,  166-168  Glen  Street,  9  Knowiton  Street,  13 
Knowiton  Street,  31-33  Knowiton  Street,  32  Knowiton  Street,  35-37  Knowiton  Street,  11  Morton 
Street,  13  Morton  Street,  60  Tufts  Street  (Units  1,  5,  10,  and  16),  and  103  Washington  Street. 

This  Updated  Revised  Supplemental  Risk  Characterization  includes  an  updated  evaluation  of 
potential  indoor  air  exposures  for  occupied  buildings  in  which  a  complete  indoor  air  pathway 
currently  exists.  Off-Property  commercial  and  residential  buildings  at  which  the  indoor  air 
pathway  is  complete  and  therefore  evaluated  in  this  Updated  Revised  Supplemental  Risk 
Characterization  are  summarized  below: 

•  4  Morton  Street.  10  Morton  Street.  12  Morton  Street.  18  Morton  Street.  19-19A  Morton 

Street.  17  Knowiton  Street.  60  Tufts  Street  Unit  4.  23  Tufts  Street,  and  27  Tufts  Street). 

COCs  were  measured  in  concentrations  above  reporting  limits  after  installation  of 
EPEMs  in  each  of  these  residences.  Only  post-EPEM  modification  samples  are 
considered  in  this  Risk  Characterization. 

•  95  Franklin  Street:  Due  to  post-mitigation  detects  of  CVOCs  within  this  residence,  the 
indoor  air  pathway  cannot  be  ruled  out  at  this  time.  EPEM  modifications  were  recently 
made  to  eliminate  or  further  mitigate  the  indoor  air  pathway;  therefore,  this  Updated 
Revised  Supplemental  Risk  Characterization  assumes  the  indoor  air  pathway  will  be 
mitigated  within  a  5-year  time  period. 

•  6-8  Morton  Street.  162-164  Glen  Street.  12-14  Knowiton  Street.  23  Knowiton  Street,  97 

Franklin  Street.  99  Franklin  Street.  9  Tufts  Street  (left  and  Right  Units).  11-13  Tufts 

Street.  17  Tufts  Street.  19  Tufts  Street.  25  Tufts  Street.  105-107  Washington  Street.  1 1 1 

Washington  Street,  and  49  Tufts  Street.  After  several  requests  by  GEI  and  MassDEP, 
the  owners  of  105-107  Washington,  111  Washington,  99  Franklin  Street,  9  Tufts  Street 
(Left  and  Right  Units),  11-13  Tufts  Street,  17  Tufts  Street,  19  Tufts  Street,  and  25  Tufts 
Street  have  declined  installation  of  an  EPEM  in  their  buildings.  With  respect  to  the 
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remaining  properties,  it  has  been  determined  to  be  infeasible  to  mitigate  the  CEPs  for 
these  residences  with  low  CVOC  concentrations  in  indoor  air  because  the  cost  of  the 
measures  that  would  be  required  to  eliminate  or  mitigate  these  low  concentrations  is 
substantial,  based  on  a  site-specific  evaluation  of  building  construction  and  other 
conditions. 

•  163  Glen  Street.  85  Washington  Street.  91-95  Washington  Street.  97  Washington  Street. 

and  121  Washington  Street.  Indoor  air  data  collected  at  these  commercial  properties 
are  used  to  quantify  indoor  air  exposures  to  current  commercial  workers,  future 
commercial  workers,  and  hypothetical  future  residents. 

Two  different  residential  receptors  were  considered  in  this  Updated  Revised  Supplemental  Risk 
Characterization:  a  “homebound  resident”  exposed  via  the  indoor  air  pathway  only  and  a 
“resident”  exposed  via  both  indoor  and  outdoor  exposure  pathways.  Exposure  assumptions  are 
further  described  in  Section  5.7  of  this  report. 

Future  use  receptors  of  the  off-Property  areas  of  the  Site  consist  of  future  construction  workers 
during  potential  future  excavation/development  activities,  utility  workers  during  emergency  in¬ 
street  repairs  or  installations,  indoor  and  outdoor  employees  of  commercial  buildings,  visitors  to 
commercial  buildings,  residents,  and  students  and  teachers  of  the  Capuano  Center.  Complete 
exposure  pathways  for  these  receptors  are  summarized  below: 

•  The  potentially  complete  exposure  pathways  for  the  construction  worker  receptor  include 
incidental  ingestion  and  dermal  contact  with  soil  located  between  0  and  15  ft  bgs, 
inhalation  of  particulates  within  ambient  air,  and  the  inhalation  of  volatiles  from  soil,  soil 
vapor,  and/or  groundwater.  It  was  assumed  that  dewatering  will  occur  prior  to  future 
construction  activities  and  that  direct  contact  with  groundwater  will  be  minimal. 
Therefore,  a  construction  worker’s  incidental  ingestion  and  dermal  contact  with 
groundwater  were  not  quantitatively  assessed  in  this  Updated  Revised  Supplemental 
Risk  Characterization. 

•  The  potentially  complete  exposure  pathways  for  the  utility  worker  receptor  include 
incidental  ingestion  and  dermal  contact  with  soil  located  between  0  and  6  ft  bgs, 
inhalation  of  particulates  within  ambient  air,  and  the  inhalation  of  volatiles  from  soil,  soil 
vapor,  and/or  groundwater  and  incidental  ingestion  and  dermal  contact  with  groundwater 
within  future  trench  excavations. 


•  The  potentially  complete  future  exposure  pathways  for  outdoor  employees  in  commercial 
buildings,  visitors  to  commercial  buildings,  residents,  and  students  and  teachers  of  the 
Capuano  Center  include  incidental  ingestion  and  dermal  contact  with  soil  (0  to  15  ft  bgs. 
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including  sub-slab  soil)  that  may  have  been  relocated  to  the  surface  during  property 
development  activities,  inhalation  of  soil  derived  particulates  and  volatiles  in  ambient  air. 
The  indoor  air  exposure  pathway  within  commercial  properties  that  are  developed  as 
residential  in  the  future  is  also  considered  in  this  Updated  Revised  Supplemental  Risk 
Characterization. 

5.2  Soil  and  Groundwater  Categorization 

For  this  Updated  Revised  Supplemental  Risk  Characterization,  soil  categories  were  identified 
for  current  and  future  Site  conditions.  Based  on  potential  exposures  for  the  most  sensitive 
current  receptors  (the  off-Property  resident  and  the  child  trespasser  at  the  Property),  exposed 
soil  from  0-3  ft  bgs  is  categorized  as  S-1  because  the  soil  is  currently  accessible  and  the  child’s 
potential  exposure  is  considered  to  be  of  high  intensity.  Exposed  soil  from  3-15  ft  bgs  is 
categorized  as  S-2.  Soil  deeper  than  15  ft  bgs,  soil  located  beneath  existing  buildings,  and  soils 
located  within  the  right-of-way  is  categorized  as  S-3  per  310  CMR  40.0933  (MassDEP,  2008a). 

This  Updated  Revised  Supplemental  Risk  Characterization  assumes  that  the  Property  and  all 
off-Property  parcels  may  be  developed  for  residential  use  in  the  future.  Residents  who  may  be 
present  at  the  Site  in  the  future  under  a  residential  use  assumption  will  likely  have  high 
frequency  with  high  intensity  contact  with  soil.  Based  on  potential  exposures  for  the  highest 
exposed  receptor  (resident),  soil  currently  located  from  0-15  ft  bgs  is  categorized  as  S-1. 

Groundwater  underlying  the  Site  meets  none  of  the  definitions  of  a  Current  or  Potential  Drinking 
Water  Source  Area  and  as  such,  is  not  categorized  as  GW-1.  Groundwater  at  the  Site 
containing  COPCs  that  is  within  30  feet  of  occupied  buildings  and  less  than  15  feet  below  grade 
meets  the  criteria  for  categorization  as  GW-2  as  defined  by  310  CMR  40.0933  (MassDEP, 
2008a).  Groundwater  is  categorized  as  GW-3  because,  as  provided  in  310  CMR  40.0932,  all 
groundwater  of  the  Commonwealth  is  assumed  to  discharge  to  surface  water  and  thus  is 
categorized  as  GW-3. 

5.3  Exposure  Points 

Exposure  points  (also  called  exposure  areas)  are  defined  as  locations  of  potential  contact 
between  a  receptor  and  portions/media  of  a  property.  The  EPC  is  defined  as  the  chemical 
concentration  in  a  given  medium  which  a  potential  receptor  may  encounter  at  an  exposure 
point.  As  summarized  in  Section  3  of  this  Appendix,  Site  data  were  divided  into  six  distinct 
exposure  points:  1)  Property,  2)  60  Tufts  Street,  3)  Tufts  Street  Area,  4)  Alston  Street  Area,  5) 
Other  Streets  Area,  and  6)  Within  Neighborhood  Streets  Area.  The  methods  used  to  estimate 
EPCs  within  each  exposure  area  are  described  in  Section  5.6.  The  boundaries  of  each  of  these 
areas  are  depicted  on  Figure  RC-1.  Table  RC-4  summarizes  the  soil,  soil  vapor,  outdoor  air, 
and  groundwater  samples  considered  in  this  Updated  Revised  Supplemental  Risk 


21 


Updated  Revised  Supplemental  Method  3  Risk  Characterization  (RTN  3-23246) 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 


(a  ARCADIS 

Infrastructure  Water  Environment  Buildings 


Characterization  that  were  collected  within  each  exposure  area.  Property  and  off-Property  soil, 
groundwater,  soil  vapor,  outdoor  air,  and  indoor  air  data  evaluated  in  this  Risk  Characterization 
are  summarized  in  Attachment  C. 

5.3.1  Soil 

It  was  assumed  that  the  current  receptors  would  be  exposed  to  COPCs  present  in  accessible 
surface  soil  (unpaved  and  located  0  to  3  ft  bgs)  within  each  of  the  six  exposure  areas  delineated 
on  Figure  RC-1.  Future  residential  and  commercial  receptors  would  be  exposed  to  COPCs 
detected  in  soil  located  0  to  15  ft  bgs  within  each  of  the  six  exposure  areas  delineated  on  Figure 
RC-1. 

The  exposure  point  for  future  utility  workers  on  the  Property  was  defined  as  soil  located 
between  0-6  ft  bgs  within  the  Property  boundaries.  The  exposure  point  for  future  utility  workers 
in  the  “Within  Neighborhood  Streets”  exposure  point  was  defined  as  soil  located  0-6  ft  bgs  within 
all  streets  located  within  the  Site  boundaries. 

The  soil  exposure  point  for  the  construction  worker  and  other  future  receptors  identified  in 
Section  5.1  was  defined  as  soil  from  0-15  ft  bgs  located  within  each  of  the  six  exposure  areas 
delineated  on  Figure  RC-1. 

5.3.2  Groundwater  and  Soil  Vapor 

Direct  exposures  to  groundwater  will  only  occur  during  utility  activities  at  the  Property  and  within 
the  neighborhood  streets.  Monitoring  wells  that  were  quantitatively  considered  in  this  Updated 
Revised  Supplemental  Risk  Characterization  are  listed  in  Table  RC-4. 

Soil  vapor  data  were  used  to  estimate  ambient  air  concentrations  within  future  construction  and 
utility  excavations/trenches.  Soil  vapor  sampling  locations  that  were  quantitatively  considered  in 
this  Updated  Revised  Supplemental  Risk  Characterization  are  listed  in  Table  RC-4. 

5.3.3  Indoor  air 

The  Property  building  is  comprised  of  a  warehouse  and  garage,  and  a  small  portion  is  office 
space.  To  evaluate  potential  current  exposures  in  the  building  as  currently  constructed,  the 
building  was  divided  into  two  exposure  points:  1)  The  warehouse  and  garage  and  2)  The  South 
and  North  Office  area. 

Consistent  with  prior  Risk  Characterizations,  indoor  air  was  considered  an  exposure  point  in  the 
following  commercial  buildings:  163  Glen  Street,  85  Washington  Street,  91-95  Washington 
Street,  97  Washington  Street,  and  121  Washington  Street.  Indoor  air  data  collected  at  these 
commercial  properties  are  used  to  quantify  indoor  air  exposures  to  current  commercial  workers 
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and  potential  future  residents.  Monitoring  results  show  that  no  CVOCs  were  detected  above 
reporting  limits  within  the  commercial  building  located  at  142  Cross  Street,  so  there  is  not  a 
complete  indoor  air  exposure  pathway  and  no  additional  assessment  is  necessary  at  this 
location. 

Indoor  air  was  considered  a  current  and  future  exposure  point  in  the  residences  with  a  complete 
vapor  intrusion  exposure  pathway.  Refer  to  Section  5.1.2  for  a  summary  of  commercial  and 
residential  properties  for  which  indoor  air  exposures  were  evaluated.  Indoor  air  was  not 
considered  an  exposure  point  within  commercial  and  residential  buildings  where  EPEMs  have 
been  implemented  and  the  vapor  intrusion  pathway  has  been  eliminated.  It  is  assumed  that 
EPEMs  will  continue  to  be  maintained  at  these  properties  in  accordance  with  a  properly 
recorded  AUL. 

As  discussed  in  Section  3.1.4  of  this  Report,  detected  concentrations  of  CVOCs  within  30-40 
Alston  Street,  9  Knowiton  Street,  16-20  Alston  Street,  76  Franklin  Street,  45-47  Tufts  Street,  and 
51 -51 A  Tufts  Street  are  not  attributable  to  the  Site  and  were  not  evaluated  in  this  Updated 
Revised  Supplemental  Risk  Characterization. 

GEI  was  refused  access  to  collect  sub-slab  and/or  indoor  air  sampling  within  the  residential 
properties  located  at  12  Alston  Street  and  159  Glen  Street.  Therefore,  insufficient  data  are 
currently  available  to  determine  potential  exposures  within  these  buildings. 

GEI  designed  and  oversaw  the  installation  of  an  SSDS  at  the  Capuano  Center  to  mitigate 
migration  of  COPCs  from  beneath  the  floor  slab  into  the  indoor  air.  Results  of  monitoring 
following  final  installation  of  the  SSDS  and  other  EPEM  measures  consistently  have  been  non- 
detect  for  CVOCs.  Therefore,  indoor  air  was  not  considered  an  exposure  point  for  receptors  at 
the  Capuano  Center  in  this  Updated  Revised  Supplemental  Risk  Characterization.  Response 
actions  at  the  Capuano  Center  are  summarized  in  Section  8  of  the  Phase  II  CSA. 

5.3.4  “Hotspot”  Evaluation 

The  MCP  typically  requires  evaluation  of  exposures,  as  well  as  UCL  comparisons  in  “hotspots”. 
The  MCP  (310  CMR  40.0006)  defines  a  “hotspot”  as  an  area  where  concentrations  are  more 
than  100-fold  higher  than  the  surrounding  areas,  except  where  the  potential  for  greater 
exposure  exists.  At  these  latter  sub-areas,  concentrations  more  than  10-fold  higher  than 
surrounding  concentrations  might  be  “hotspots.”  At  this  Site,  no  specific  point  or  sub-area 
represents  a  location  with  higher  potential  for  exposure  than  elsewhere.  Inspection  of  the  data 
does  not  indicate  substantial  variability.  For  the  soil  data  “hotspot”  reviews,  the  highest  detected 
concentrations  were  compared  to  surrounding  concentrations,  while  for  the  groundwater,  and 
soil  vapor  data  “hotspot”  reviews,  the  highest  temporally  averaged  concentrations  were 
compared  to  temporally  averaged  surrounding  concentrations.  In  no  case  was  a  maximum 
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concentration  surrounded  by  concentrations  more  than  100-fold  lower  than  the  maximum. 
Therefore,  no  “hotspots”  are  present. 

5.4  A  Quantitative  Evaluation  of  Potential  Exposure  Pathways 

Exposure  pathways  are  the  mechanisms  by  which  potential  receptors  may  be  exposed  to 
COPCs  at  the  Site.  Individuals  hypothetically  exposed  at  high  intensities  and/or  frequencies  at 
each  exposure  point  were  quantitatively  evaluated.  Figure  RC-2  summarizes  the  risk  scenarios 
evaluated  quantitatively  in  this  Updated  Revised  Supplemental  Risk  Characterization. 

5.5  Qualitative  Evaluation  of  Potential  Exposures 

Quantitative  evaluations  based  on  hypothetical  receptors  with  the  greatest  potential  for 
exposure  in  each  exposure  point  area  result  in  conservative  estimates  for  receptors  conducting 
less  intrusive  roles  on  the  Site.  Specifically,  trespassers,  visitors,  and  railroad  workers  at  the 
Site  would  have  lower  frequencies  of  exposure  than  a  full-time  commercial  worker  or  a  resident. 
Using  the  same  rationale,  the  visitors,  trespassers,  and  railroad  workers  in  each  exposure  area 
were  evaluated  qualitatively  via  comparison  to  quantified  exposures  for  the  commercial  and 
residential  receptors.  Similarly,  current  commercial  workers  within  the  Alston  Street  exposure 
area  and  current  teachers  at  the  Capuano  Center  (in  the  “Other  Streets”  exposure  area)  were 
evaluated  qualitatively  via  comparison  to  quantified  exposures  for  the  residential  receptors  in 
the  respective  exposure  areas.  Landscapers  and  maintenance  workers  on  the  off-Property 
portions  of  the  Site  were  also  evaluated  qualitatively  via  comparison  to  quantified  construction 
worker  exposures.  Also,  off-Property  full-time  indoor  commercial  workers  were  evaluated 
qualitatively  via  comparison  to  quantified  indoor  air  exposures  for  the  homebound  residents.  If 
“No  Significant  Risk”  was  demonstrated  for  the  more  highly  exposed  receptor,  it  was  indicative 
of  “No  Significant  Risk”  to  less  exposed  receptors. 

5.6  Estimation  of  Exposure  Point  Concentrations 

The  EPC  is  defined  as  the  chemical  concentration  in  a  given  medium  that  a  potential  receptor 
may  encounter  at  an  exposure  area.  The  following  sections  define  EPCs  for  each  exposure 
medium  in  each  of  the  defined  exposure  areas  of  the  Site  (Figure  RC-1).  A  summary  of  soil, 
groundwater,  soil  vapor,  indoor  air,  and  outdoor  air  EPCs  used  in  this  Updated  Revised 
Supplemental  Risk  Characterization  can  be  found  in  Table  RC-6.  Soil,  groundwater,  and  soil 
vapor  sample  locations  considered  in  this  Updated  Revised  Supplemental  Risk  Characterization 
are  summarized  in  Table  RC-4:  data  used  to  determine  the  EPCs  within  each  outdoor  exposure 
point  are  summarized  in  the  Tables  1(a-f)  through  5(a-f)  of  Attachment  C.  Indoor  air  data  used 
to  determine  the  EPCs  within  each  indoor  exposure  point  are  summarized  in  Attachment  C  of 
this  Updated  Revised  Supplemental  Risk  Characterization.  This  Updated  Revised 
Supplemental  Risk  Characterization  performed  a  Worst  Case  assessment  for  exposures  to  off- 
Property  soil,  soil  vapor,  and  groundwater.  This  was  accomplished  by  designating  the 
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maximum  soil,  soil  vapor,  and  groundwater  sample  as  the  EPC  for  each  COPC  for  each  of  the 
five  off-Property  exposure  areas:  1)  60  Tufts  Street  Area,  2)  Tufts  Street  Area,  3)  Alston  Street 
Area,  4)  Other  Streets  Area,  and  5)  Within  Neighborhood  Streets  Area  (for  utility  worker 
receptors). 

5.6.1  Soil 

Soil  EPCs  were  developed  for  each  exposure  area  defined  in  Section  3.2  from  the  datasets 
described  in  Section  3.1.  The  arithmetic  mean  of  measured  concentrations  within  the  Property 
exposure  area  was  used  as  the  EPC  of  each  COPC  for  the  identified  receptors  at  the  Property. 
The  arithmetic  means  of  the  measurement  data  are  representative  of  the  true  means  for  the 
exposure  scenarios  evaluated  because  a  sufficient  number  of  samples  were  collected  to  provide 
adequate  horizontal  and  vertical  coverage  of  the  Site,  and  the  data  do  not  indicate  a  high  level 
of  variability.  Additionally,  no  “hotspots”  were  identified.  As  is  standard  practice  for  human 
health  risk  assessments,  the  arithmetic  mean  of  the  measured  concentrations  was  calculated 
assuming  that  non-detected  compounds  were  present  at  one-half  the  laboratory  reporting  limit. 

The  soil  EPCs  for  the  remaining  five  off-Property  exposure  areas  are  defined  as  the  maximum 
detected  concentration  of  each  CCPC  within  each  of  the  defined  areas  (Figure  RC-1).  If  a 
CCPC  was  not  detected  in  a  given  exposure  area,  then  one-half  the  lowest  laboratory  reporting 
limit  was  used  as  the  EPC  for  that  CCPC. 

5.6.2  Groundwater 

Groundwater  EPCs  were  developed  for  each  exposure  area  where  potential  exposure  may 
exist.  To  adequately  represent  seasonal  influences  on  groundwater  concentrations,  the 
arithmetic  mean  of  CCPC  concentrations  detected  was  calculated  for  each  monitoring  well  in 
each  exposure  area  using  recent  rounds  of  groundwater  samples  (2006  to  2008),  and  the 
maximum  calculated  average  was  used  as  the  EPC  for  the  future  construction  and  utility 
scenarios.  The  arithmetic  mean  of  the  measured  concentrations  was  calculated  assuming  that 
non-detected  compounds  were  present  at  one-half  the  laboratory  reporting  limit.  If  a  CCPC  was 
not  detected  in  a  given  exposure  area,  then  one-half  the  lowest  laboratory  reporting  limit  was 
used  as  the  EPC  for  that  CCPC. 

Elevated  laboratory  reporting  limits  were  reported  for  non-detect  analytes  in  monitoring  well 
MW-1  (located  on  the  Property)  during  the  April  2007  sampling  event.  The  elevated  reporting 
limits  were  the  result  of  sample  dilution  required  at  the  laboratory  to  meet  instrument 
requirements.  These  elevated  reporting  limits  were  not  used  to  calculate  the  arithmetic  mean  of 
the  last  four  groundwater  sampling  rounds  for  monitoring  well  MW-1 .  It  is  important  to  note  that 
concentrations  actually  detected  in  MW-1  during  the  April  2007  sampling  event  were  included  in 
the  arithmetic  mean. 
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5.6.3  Soil  Vapor 

Soil  vapor  EPCs  were  developed  for  each  exposure  area  of  the  Site  where  potential  exposure 
may  exist.  The  arithmetic  mean  was  calculated  within  each  monitoring  point  of  the  last  four 
rounds  of  soil  vapor  samples  (2007  to  2008)  and  the  maximum  calculated  average  was  the  EPC 
of  each  COPC  for  the  future  construction  and  utility  scenarios.  The  arithmetic  mean  of  the 
measured  concentrations  was  calculated  assuming  that  non-detected  compounds  were  present 
at  one-half  the  laboratory  reporting  limit.  If  a  COPC  was  not  detected  in  a  given  exposure  area, 
then  one-half  the  lowest  laboratory  reporting  limit  was  used  as  the  EPC  for  that  COPC. 

5.6.4  Indoor  Air 

EPCs  were  developed  for  both  of  the  current  indoor  air  exposure  points  identified  within  the 
Property  building;  1)  the  warehouse  and  garage  and  2)  the  South  and  North  Office  area.  The 
arithmetic  mean  of  measured  concentrations  collected  within  each  exposure  point  was  used  to 
represent  the  EPC  of  each  COPC  at  the  Property.  The  arithmetic  mean  of  the  measured 
concentrations  was  calculated  assuming  that  non-detected  compounds  were  present  at  one-half 
the  laboratory  reporting  limit. 

The  indoor  air  EPCs  for  off-Property  commercial  and  residential  indoor  air  exposure  points  are 
the  temporal  average  of  the  measured  concentrations  in  indoor  air,  consistent  with  MassDEP 
and  U.S.  EPA  guidance  regarding  averaging  indoor  air  and  other  data  in  risk  assessments. 
(MassDEP,  2002;  MassDEP,  1995;  U.S.  EPA,  1989)  Where  indoor  air  data  were  not  temporally 
representative  (e.g.,  less  than  three  sampling  rounds),  the  maximum  detected  value  was 
conservatively  used  as  the  EPC.  If  a  COPC  was  not  detected  in  a  commercial  or  residential 
building,  then  one-half  the  lowest  available  laboratory  reporting  limit  was  used  as  the  EPC  for 
that  COPC.  Since  indoor  air  samples  were  collected  from  both  the  basement  and  the  first  floor 
of  some  off-Property  buildings,  a  time  weighted  average  was  calculated.  The  time-weighted 
average  used  to  calculate  the  EPCs  for  the  current  commercial  scenario  at  97  Washington 
Street  assumed  that  a  worker  spends  1  hour  in  the  basement  and  the  remaining  7  hours  of  the 
work  day  on  the  first  floor.  As  requested  by  MassDEP  in  the  NOAF/NON,  the  time-weighted 
average  used  to  calculate  the  EPCs  for  the  current  and  future  residential  scenarios 
conservatively  assumes,  in  any  instance  where  the  basement  has  at  least  7  feet  of  headroom, 
that  a  receptor  spends  12  hours  in  the  basement  and  12  hours  on  the  first  floor,  without  regard 
to  whether  such  an  exposure  assumption  is  consistent  either  with  existing  MassDEP  guidance 
or  actual  site  conditions.  GEI  has  confirmed  that  the  basements  within  the  following  8 
properties  have  less  than  7  feet  of  headroom:  23  Knowiton  Street,  95  Franklin  Street,  99 
Franklin  Street,  10  Morton  Street,  17  Knowiton  Street,  18  Morton  Street,  27  Tufts  Street,  and  4 
Morton  Street.  Therefore,  this  Updated  Risk  characterization  assumes  that  a  residential 
receptor  spends  4  hours  in  the  basement  and  20  hours  on  the  first  floor  for  these  8  properties. 
The  basements  with  detected  CVOCs  are  not  currently  used  as  living  space,  and  evidence 
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suggests  that  these  basements  have  not  been  used  as  living  space  since  the  buildings  were 
constructed  over  100  years  ago.  Considering  the  evidence  of  historic  use  of  these  basements, 

and  current  zoning  and  permitting  requirements,  it  is  unlikely  that  these  basements  will  be 

1 

converted  to  living  space  in  the  foreseeable  future.  As  such,  the  assumption  that  receptors 
spend  12  hours  per  day  in  the  basement  is  an  overestimate  of  reasonably  foreseeable 
exposures  within  these  residences. 

Indoor  air  samples  have  been  routinely  collected  from  two  locations  on  the  first  floor  of  the 
commercial  buildings  located  at  163  Glen  Street  and  121  Washington  Street.  The  samples  are 
collected  within  large  open  rooms  in  both  commercial  buildings.  Therefore,  the  rooms  were 
considered  one  exposure  point,  and  an  arithmetic  average  was  calculated  using  both  first  floor 
samples  collected  on  each  given  date.  A  temporal  average  was  then  calculated  using  these 
averages  for  available  sample  dates.  Within  the  commercial  property  located  at  85  Washington 
Street,  indoor  air  samples  have  routinely  been  collected  from  two  distinct  locations  (the 
auditorium  and  the  parking  garage).  Therefore,  a  distinct  temporal  average  was  calculated  for 
the  auditorium  exposure  point  and  for  the  parking  garage  exposure  point.  The  higher  of  these 
two  temporal  averages  was  used  as  the  indoor  air  EPC  for  this  property. 

5.6.5  Ambient  Air 

Outdoor  Air  EPCs  were  developed  for  each  of  the  six  areas  defined  in  section  3.1.6:  1) 

Property,  2)  60  Tufts  Street,  3)  Tufts  Street  Area,  4)  Alston  Street  Area,  5)  Other  Streets  Area, 
and  6)  Within  Neighborhood  Streets.  For  each  area,  the  arithmetic  mean  of  measured 
concentrations  in  outdoor  air  was  used  to  represent  the  EPC  of  each  COPC  for  the  identified 
receptors.  The  arithmetic  mean  of  the  measured  concentrations  was  calculated  assuming  that 
non-detected  compounds  were  present  at  one-half  the  laboratory  reporting  limit.  If  a  COPC  was 
not  detected  in  outdoor  air  in  a  given  exposure  area,  then  one-half  the  lowest  laboratory 
reporting  limit  was  used  as  the  EPC  for  that  COPC. 

To  evaluate  potential  exposures  to  constituents  that  may  volatilize  from  soil,  soil  vapor,  and/or 
groundwater  into  the  ambient  air  of  an  excavation  or  utility  trench,  EPCs  for  ambient  air  were 
estimated  for  use  in  the  construction  and  utility  scenarios.  The  concentrations  for  ambient  air 
within  an  excavation  or  trench  were  predicted  from  each  of  the  above-defined  EPCs  for  soil, 
groundwater,  and  soil  vapor.  The  average  of  the  three  predicted  ambient  air  values  was  then 
retained  as  the  EPC  for  ambient  air  for  the  construction  worker  and  utility  worker  scenarios. 

The  vapor  transport  models  used  to  estimate  ambient  air  EPCs  in  the  excavation/trench  are 
based  on  a  series  of  simple  models  that  predict  the  concentrations  of  volatile  compounds  in 
ambient  air  as  a  result  of  migration  from  soil  and  groundwater  sources  using  volatilization 
factors.  Essentially  the  models  assume  partitioning  from  soil  and  groundwater  into  the  vapor 
compartment  of  the  vadose  zone,  followed  by  molecular  diffusion  to  the  soil  surface.  The  flux  of 
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vapor  from  the  soil  surface  is  then  assumed  to  mix  into  a  “box”  of  air  above  the  source. 
Compounds  in  the  box  are  cleared  by  ambient  air  movement,  so  that  the  equilibrium 
concentration  in  the  box  can  be  calculated  when  volatile  flux  is  combined  with  wind-based 
removal.  For  the  purposes  of  the  present  risk  assessment,  in  which  the  “box”  is  a  below-ground 
excavation,  the  models  were  modified  slightly  in  the  following  ways: 

1 .  The  dimensions  of  the  box  were  set  at  the  assumed  dimensions  of  an  excavation  or  trench. 

2.  The  source  area  for  volatile  flux  was  set  at  the  dimensions  of  the  surface  of  the  excavation 
floor  and  sidewalls  in  the  case  of  a  soil  source. 

3.  The  source  area  for  volatile  flux  from  groundwater  was  set  immediately  below  the 
excavation/trench  floor. 

4.  The  ambient  windspeed  was  reduced  to  account  for  possible  interference  with  the  removal 
process  caused  by  the  subsurface  nature  of  the  excavation.  No  data  are  available  for  the 
relative  reduction  in  ventilation  that  might  be  expected,  so  the  value  was  set  to  one-half  for 
the  surface  windspeed  for  the  construction  worker  excavation  scenario  and  one-tenth  for  the 
utility  worker  scenario. 

A  more  detailed  discussion  of  the  models  is  provided  in  Attachment  B  to  this  report,  and  the 
predicted  ambient  air  concentrations  modeled  from  soil,  groundwater,  and  soil  vapor  are  shown 
in  the  models/risk  calculations  contained  in  Attachment  A.  Refer  to  Table  RC-6  for  the  average 
of  the  three  predicted  ambient  air  values  that  was  retained  as  the  EPC  for  ambient  air  for  the 
construction  worker  and  utility  worker  scenarios.  Physical  properties  used  to  model  excavation 
and  trench  air  EPCs  for  each  COPC  are  summarized  in  Table  RC-9. 

5.7  Quantification  of  Potential  Exposures 

This  section  describes  the  equations  and  assumptions  used  to  evaluate  potential  exposures  to 
compounds  detected  at  the  property.  These  equations  are  consistent  with  equations  presented 
by  MassDEP  (1995)  and  risk  assessment  guidance  issued  by  the  U.S.  EPA  (1989). 

The  Average  Daily  Dose  (ADD)  was  calculated  to  estimate  a  receptor's  potential  daily  intake 
from  exposure  to  compounds  with  potential  noncarcinogenic  effects.  According  to  MassDEP 
(1995)  and  U.S.  EPA  (1989),  the  exposure  dose  should  be  calculated  by  averaging  over  the 
period  of  time  for  which  the  receptor  is  assumed  to  be  exposed.  Subsequently,  the  ADD  for 
each  compound  via  each  route  of  exposure  was  compared  to  the  noncarcinogenic  toxicity  value 
(that  is,  the  Reference  Dose  [RfD]  or  Reference  Concentration  [RfC])  for  that  compound  in  order 
to  estimate  the  potential  noncarcinogenic  hazard  index  due  to  exposure  to  that  compound  via 
that  route  of  exposure. 
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For  compounds  with  potential  carcinogenic  effects,  the  lifetime  average  daily  dose  (LADD)  was 
calculated  to  estimate  potential  exposures  over  the  course  of  a  lifetime  (70  years). 
Subsequently,  the  LADD  for  each  compound  via  each  route  of  exposure  was  multiplied  by  the 
CSF  or  UR  for  that  compound  to  estimate  the  potential  carcinogenic  risk  due  to  exposure  to  that 
compound  via  that  route  of  exposure. 


The  equations  used  to  estimate  ADDs  and  LADDs  are  presented  below.  The  human  exposure 
parameters  used  in  each  potential  exposure  pathway  are  presented  in  Table  RC-7.  The 
spreadsheets  used  to  calculate  ADD  and  LADD  from  these  equations  and  parameter  values  are 
contained  in  Attachment  A  to  this  Appendix. 

5.7.1  Soil 

Exposure  to  soil  was  assumed  to  occur  via  incidental  ingestion  and  dermal  contact.  ADDs  and 
LADDs  for  soil  ingestion  were  calculated  as  follows: 


where: 

ADDjng 

LADDjng 

Csoil 

I  Rsoil 

FI 

RAFos 

CF 

EF 

EP 

BW 

AT 


add.„^ 


Csoii  X IR30.,  X  FI  X  RAF,,  X  CF  X  EF  X  EP 
ATxBW 


Average  Daily  Dose  Due  to  Ingestion  (mg/kg-day) 

Lifetime  Average  Daily  Dose  Due  to  Ingestion  (mg/kg/day) 
Compound  Concentration  in  Soil  (mg/kg) 

Soil  Ingestion  Rate  (mg/day) 

Fraction  of  Soil  Ingested  From  the  Site  (unitless) 

Relative  Absorption  Factor  (Oral-Soil)  (unitless) 

Conversion  Factor  (10  ®  kg/mg) 

Exposure  Frequency  (days/year) 

Exposure  Period  (years) 

Body  Weight  (kg) 

Averaging  Time  (EP  x  365  days/yr,  ADD;  70yr  x  365  days/yr,  LADD) 


ADDS  and  LADDs  for  dermal  absorption  were  calculated  as  follows: 


ADDj„orLADDj„  = 


X  S  A  X  AF  X  RAFj3  x  CF  x  EF  x  EP 
ATxBW 


where: 

ADDder 

LADDder 

Osoil 

SA 


Average  Daily  Dose  Due  to  Dermal  Contact  (mg/kg-day) 

Lifetime  Average  Daily  Dose  Due  to  Dermal  Contact  (mg/kg/day) 
Compound  Concentration  in  Soil  (mg/kg) 

Skin  Surface  Area  Exposed  (cm^/day) 
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AF 

RAFds 

CF 

EF 

EP 

BW 

AT 


Soil  to  Skin  Adherence  Factor  (mg/cm^) 

Relative  Absorption  Factor  (Dermal-Soil)  (unitless) 

Conversion  Factor  (10  ®  kg/mg) 

Exposure  Frequency  (days/year) 

Exposure  Period  (years) 

Body  Weight  (kg) 

Averaging  Time  (EP  x  365  days/yr,  ADD;  70yr  x  365  days/yr,  LADD) 


The  calculation  of  a  LADD  as  opposed  to  an  ADD  is  simply  a  matter  of  averaging  time  (AT). 

5.7.2  Groundwater 

Incidental  groundwater  exposure  was  also  assumed  to  occur  during  utility  work.  The  exposure 
equation  is  as  follows: 


ADD= 


CWx(IRxFIxRAFo  +  SAxPCxRAFd)xEDxEFxEPxCF 

BWxAP 


where: 

ADD 

LADD 

CW 

IR 

FI 

RAFo 

SA 

PC 

RAFd 

ED 

EF 

EP 

CF1 

CF2 

BW 

AP 


Average  Daily  Dose  Due  to  Ingestion  and  Dermal  Contact  (mg/kg-day) 

Lifetime  Average  Daily  Dose  Due  to  Ingestion  and  Dermal  Contact  (mg/kg-day) 
Compound  Concentration  in  Water  (mg/L) 

Incidental  Water  Ingestion  Rate  (ml/hr) 

Fraction  Ingested  from  Site  (unitless) 

Relative  Absorption  Factor  (Oral-Water)  (unitless) 

Skin  Surface  Area  Exposed  to  groundwater  (cm%r) 

Skin  Permeability  (cm/hr)  (these  are  compound-specific) 

Relative  Absorption  Factor  (Dermal-Water)  (unitless) 

Exposure  Duration  (hr/day) 

Exposure  Frequency  (days/year) 

Exposure  Period  (years) 

Conversion  Factor  (ml/cm®) 

Conversion  Factor  (L/ml) 

Body  Weight  (kg) 

Averaging  Period  (EP  *  365  d/yr  for  noncancer;  70  yr  *  365  d/yr  for  cancer) 


5.7.3  Inhalation  of  Particulates 

Inhalation  of  particulates  (fugitive  dust)  was  also  evaluated.  Exposure  via  inhalation  of  soil- 
derived  fugitive  dust  is  a  function  of  the  concentration  at  the  source  (e.g.,  soil),  frequency  and 
duration  of  contact,  and  a  factor  describing  the  concentration  of  compound  in  respirable 
particles  in  air. 


MassDEP  (2002a)  considers  that  potential  exposure  via  inhalation  of  dust  occurs  via  two  uptake 
pathways:  uptake  by  the  gastrointestinal  (Gl)  tract  following  coughing  up  and  subsequent 
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swallowing  of  particulates  trapped  by  the  mucosa  of  the  upper  respiratory  track,  and  uptake  by 
the  respiratory  system  following  inhalation  into  the  lungs.  To  calculate  the  exposure  associated 
with  these  two  uptake  pathways,  MassDEP  (2002a)  assumes  the  following  for  the  construction 
worker  scenario  (which  was  also  conservatively  used  for  other  receptors): 

1 .  100%  of  respirable  particulate  mass  (PM)  is  equal  to  or  less  than  30  microns  in  diameter 
(£PM3o) 

2.  40%  of  total  respiratory  PM  is  equal  to  or  less  than  10  microns  in  diameter  (<PMio) 

3.  100%  of  inhaled  particulates  greater  than  10  microns  but  less  than  or  equal  to  30  microns 
are  swallowed.  50%  of  inhaled  particulates  equal  to  or  less  than  10  microns  are  swallowed 

4.  50%  of  inhaled  particulates  equal  to  or  less  than  10  microns  enters  the  lungs. 

Based  on  these  assumptions,  the  effective  exposure  concentration  of  respirable  particulates  for 
the  Gl  system  is  2  times  the  concentration  of  PM10,  while  that  for  the  lungs  is  0.5  times  the 
concentration  of  PM  10.  Using  these  effective  exposure  concentrations.  Oil  or  Hazardous 
Material  (OHM)  average  daily  doses  for  the  Gl  and  respiratory  systems  can  be  estimated  using 
the  following  equations. 

ADD  for  the  Gl  System  (ADDinhaiation-ci): 


ADDinhalation  -  Gl  — 


[Cpart]  X  2  X  [PMio]  X  X  RAF;  X  ET  X  EF  X  EP  X  C 

BWxAT 


where: 


I  Pair 

RAFi 

ET 

EF 

EP 

C 

BW 

AT 


[Cpart] 


[PMio] 


Average  Daily  Dose  due  to  coughing  up  and  subsequent  ingestion  of 
inhaled  particulates;  expressed  in  mg/kg-day 
Concentration  of  OHM  in  airborne  particulates 

Concentration  in  air  of  particulates  less  than  or  equal  to  10  microns  in  diameter 
Inhalation  rate  for  the  receptor  of  concern  during  the  period  of  exposure 
Relative  Absorption  Factor  (inhalation) 

Duration  of  each  exposure  event  (hr/day) 

Exposure  frequency  (days/year) 

Duration  of  the  exposure  period  (years) 

Appropriate  unit  conversion  factor 

Body  weight  of  the  receptor  of  concern  during  the  averaging  period 
Averaging  time 


ADD  for  the  Respiratory  System  (ADDjnhaiation) 
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ADDinhalation  — 


[Cpart]  X  0. 5  X  [PMio]  X IR^.^  X  RAFj  X  ET  X  EF  X  HP  X  C 

BWxAT 


where: 

ADDinhalation 

[Cpart] 

[PMio] 

I  Pair 

RAFi 

ET 

EF 

EP 

C 

BW 

AT 


Average  Daily  Dose  Due  to  inhaled  particulates  entering  the  lungs  (mg/kg-day) 
Concentration  of  OHM  in  airborne  particulates  (mg/kg) 

Concentration  in  air  of  particulates  less  than  10  microns  in  diameter  (pg/m^) 
Inhalation  rate  (m^r) 

Relative  Absorption  Factor 

Duration  of  each  exposure  event  (hr/day) 

Exposure  frequency  (days/yr) 

Duration  of  the  exposure  period  (years) 

Appropriate  unit  conversion  factor  (10'®  kg/pg) 

Body  weight  (kg) 

Averaging  time  (d) 


Dose-response  values  for  inhalation  exposure  (i.e.,  unit  risk  and  reference  concentration)  are 
expressed  on  a  mass  of  compound  per  volume  of  air  basis,  using  the  assumption  that  a  person 
weighs  70  kilograms  (kg)  and  has  a  daily  inhalation  rate  (Inhday)  of  20  cubic  meters  (m^\ 
Therefore,  prior  to  the  characterization  of  risk,  ADDinhalation  (mg/kg-day)  for  the  compound  must 
be  converted  to  an  average  daily  exposure  (ADEinhaiation)  (mg/m^)  in  order  to  make  it  compatible 
with  the  corresponding  dose-response  values.  This  can  be  accomplished  using  the  following 
equation: 


ADEinhaiation  — 


ADDinhalation  X 

assumed 


where: 

ADEinhaiation 

ADDinhalation 
B  W  assumed 
Inhassumed 


Average  daily  oil/hazardous  material  concentration  to  which  a  receptor  is 
exposed  (mg/m^) 

Average  daily  dose  due  to  inhaled  particulates  entering  the  lungs  (mg/kg-d) 
Body  weight  assumed  in  the  development  of  RfCs  and  UR  factors  (70  kg) 

Daily  inhalation  rate  assumed  in  the  development  of  RfCs  and  URFs  (20  m^/d) 


For  the  evaluation  of  the  construction  worker,  landscaper,  and  outdoor  worker,  the 
concentration  of  PMIO  in  air  was  assumed  to  be  60  pg/m^  (MassDEP,  2002a).  For  other 
receptors,  a  PMIO  concentration  of  32  pg/m^  was  used  (MassDEP,  1995) 
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5.7.4  Inhalation  of  Indoor  and  Ambient  Air 

Inhalation  exposures  to  ambient  or  indoor  air  are  evaluated  using  RfCs  and  URs.  These  values 
represent  a  level  of  risk  or  hazard  associated  with  hypothetically  continuous  exposure  (i.e.,  24 
hours  per  day  for  a  lifetime).  Therefore,  these  toxicity  factors  must  be  used  with  an  Average 
Daily  Exposure  (ADE)  rather  than  an  ADD  as  calculated  for  oral  or  dermal  exposures.  The  ADE 
is  simply  the  estimated  exposure  point  concentration  adjusted  for  non-continuous  exposures: 


ADE-C . xAF 

air 


where: 

ADE 

Cair 

AF 

and  where: 


where: 

ED 
EF 
EP 
AP 

Exposure  durations  and  frequencies  are  based  on  MassDEP  (2008b)  default  values  for 
construction  workers  and  indoor  workers. 

As  discussed  above,  this  Updated  Revised  Supplemental  Risk  Characterization  assumes  that  a 
homebound  resident  is  exposed  365  days  per  year  for  24  hours  per  day.  This  Updated  Revised 
Supplemental  Risk  Characterization  also  evaluates  exposure  to  a  resident  who  is  exposed  to 
both  indoor  and  outdoor  exposure  pathways.  The  exposure  duration  value  used  to  evaluate  the 
non-homebound  resident  receptor  considers  the  following  indoor  exposure  durations  for  each 
lifestage: 

•  Infant:  24  hours  per  day  indoors  for  365  days  per  year 

•  Young  Child  and  Older  Child:  20  hours  per  day  indoors  during  summer  months  and  24 
hours  per  day  indoors  during  winter  months 


Average  Daily  Exposure  (pg/m^-day) 
Concentration  of  COPC  in  air 
Adjustment  Factor  (unitless) 


AF  = 


ED  X  EF  X  EP 
24h/x365  / xAP 

/d  /y 


3xposure  duration  (hr/day) 
sxposure  frequency  (days/yr) 
exposure  period  (years) 
averaging  period  (years) 
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•  Adult:  16  hours  per  day  indoors  during  summer  months  and  24  hours  per  day  indoors 
during  winter  months 

The  current  and  future  resident  receptor  was  evaluated  assuming  an  exposure  period  of  30 
years,  except  for  the  residence  at  95  Franklin  Street,  where  an  EPEM  modification  was 
completed  after  February  14,  2011  to  eliminate  or  further  mitigate  the  indoor  air  pathway.  This 
Updated  Revised  Supplemental  Risk  Characterization  assumes  an  exposure  duration  of  5  years 
for  95  Franklin  Street. 


5.8  Relative  Absorption  Factors  (RAFs) 

The  premise  of  calculating  risk  or  hazard  using  toxicity  data  from  laboratory  experiments  is  that 
potential  human  exposure  dose  is  similar  to  the  administered  dose  or  applied  dose  in  the 
laboratory  experiment.  The  animal-derived  CSFs  and  RfDs  used  in  quantitative  risk 
assessment  were  based  on  applied  doses  in  most  cases.  However,  the  efficiency  of  COPC 
absorption  via  a  particular  route  and  from  a  particular  matrix  (e.g.,  soil,  water)  at  the  Site  may 
differ  from  the  absorption  efficiency  for  the  exposure  route  and  matrix  used  in  the  experimental 
study  that  serves  as  the  basis  for  the  CSF  or  RfD.  RAFs  are  used  to  adjust  the  exposure  dose 
based  on  these  two  absorption  efficiencies.  As  recommended  by  MassDEP  (1995)  and  U.S. 
EPA  (1989),  RAFs  for  COPCs  were  derived  and  used  in  the  calculation  of  human  exposure 
doses. 

RAFs  used  in  this  Updated  Revised  Supplemental  Risk  Characterization  are  shown  in  Table 
RC-8.  The  RAFs  were  obtained  from  MassDEP  (2008b).  For  COPCs  that  were  not  listed  in 
MassDEP  (2008b),  RAFs  were  derived  using  standard  approaches  as  used  by  MassDEP 
(2008b). 

5.9  Dermal  Permeability  Constants 

Dermal  permeability  constants  are  used  in  estimating  potential  dermal  exposure  to  compounds 
in  water.  The  dermal  permeability  constant  values  used  in  this  Updated  Revised  Supplemental 
Risk  Characterization  were  obtained  from  MassDEP  (2008b)  and  are  shown  in  Table  RC-9. 
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6.0  Risk  Characterization 

Risk  characterization  includes  estimates  of  the  potential  human  health  risks  from  exposure  to 
noncarcinogens,  both  in  the  long  term  (chronic)  and  short  term  (acute).  It  also  includes  an 
assessment  of  the  potential  excess  cancer  risk  from  exposure  to  known  and  possible 
carcinogens. 

Risk  characterization  is  the  step  in  the  risk  assessment  process  that  combines  the  results  of  the 
exposure  assessment  and  the  dose-response  assessment  for  each  COPC  in  order  to  estimate 
the  potential  for  noncarcinogenic  and  carcinogenic  human  health  effects  from  exposure  to  that 
compound.  This  section  summarizes  the  results  of  the  Updated  Revised  Supplemental  Risk 
Characterization  for  each  receptor  evaluated  in  this  risk  assessment.  Estimated  total 
noncarcinogenic  and  carcinogenic  risks  for  each  receptor  in  each  exposure  area  are  presented 
in  Tables  RC-10  through  RC-35.  Table  RC-36  summarizes  all  risk  estimates  for  the  evaluated 
receptors  in  each  exposure  area.  The  risk  calculations,  which  provide  results  for  each  receptor, 
exposure  pathway,  and  COPC,  are  contained  in  Attachment  A. 


6.1  Noncarcinogenic  Risk  Characterization 

The  potential  for  exposures  to  COPCs  identified  at  each  exposure  area  to  result  in  adverse 
noncarcinogenic  health  effects  was  estimated  for  each  receptor  by  comparing  the  ADD  for  each 
compound  with  the  RfD  for  that  compound  or  by  comparing  the  ADE  to  the  RfC.  The  resulting 
ratio  is  known  as  the  Hazard  Quotient  (HQ)  for  that  compound.  The  HQ  was  calculated  using 
the  following  formula: 


HQ  = 


ADD 

RfD 


where: 

HQ  =  Hazard  Quotient  (unitless); 

ADD  =  Average  Daily  Dose  (mg/kg-day);  and 

RfD  =  Reference  Dose  (mg/kg-day)  or  RfC. 


When  an  HQ  for  a  given  compound  does  not  exceed  1,  the  RfD  or  RfC  has  not  been  exceeded, 
and  no  adverse  noncarcinogenic  health  effects  are  expected  to  occur.  The  HQs  for  each 
compound  were  summed  to  yield  the  HI  for  that  pathway.  A  total  HI  for  a  chemical  was  then 
calculated  for  each  receptor  by  summing  the  pathway-specific  His. 

As  shown  in  Tables  RC-10  though  RC-35  and  summarized  in  Table  RC-36,  the  total  His  for  the 
evaluated  scenarios  are  at  or  below  MassDEP’s  target  HI  of  1.  These  results  indicated  that  a 
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condition  of  “No  Significant  Risk”  exists  for  non-cancer  effects  of  current  and  future  exposures  at 
each  exposure  area. 

6.2  Carcinogenic  Risk  Characterization 

The  purpose  of  carcinogenic  risk  characterization  is  to  provide  a  conservative  estimate  of  the 
likelihood,  over  and  above  the  background  cancer  rate,  that  a  receptor  will  develop  cancer  in  his 
or  her  lifetime  as  a  result  of  exposures  to  COPCs  in  various  environmental  media,  assuming  but 
not  endorsing  the  premises  established  by  regulatory  authorities  (e.g.,  use  of  animal  studies  to 
estimate  carcinogenic  potency  based  on  a  carcinogenic  dose-response  relationship  that  is  linear 
at  low  doses).  This  likelihood  is  a  function  of  the  dose  of  a  compound  and  the  CSF  for  that 
compound.  The  relationship  between  the  ELCR  and  the  estimated  LADD  of  a  compound  may 
be  expressed  as: 


ELCR  =  l-e 


-CSFxLADD 


where: 

ELCR  =  Excess  Lifetime  Cancer  Risk  (unitless); 

CSF  =  Cancer  Slope  Factor  (1/(mg/kg-day));  and 
LADD  =  Lifetime  Average  Daily  Dose  (mg/kg-day). 

When  the  product  of  the  CSF  and  the  LADD  is  much  greater  than  1,  the  ELCR  approaches  1 
(/.e.,  100%  probability).  When  the  product  is  less  than  0.01  (1x10*^),  the  equation  can  be  closely 
approximated  by: 


ELCR -CSFxLADD 

The  product  of  the  equation  is  unitless,  and  provides  a  conservative  estimate  of  the  potential 
carcinogenic  risk  associated  with  a  receptor's  exposure  to  that  compound  via  that  pathway. 
ELCRs  are  calculated  for  each  potentially  carcinogenic  compound.  For  each  receptor,  the 
ELCRs  for  each  pathway  by  which  the  receptor  is  assumed  to  be  exposed  is  calculated  by 
summing  the  potential  risks  derived  for  each  compound.  A  Total  ELCR  is  then  calculated  by 
summing  the  pathway-specific  ELCRs. 

Table  RC-36  presents  the  total  ELCRs  calculated  for  the  current  and  future  receptors.  Risk 
estimates  for  individual  pathways  are  summarized  in  Tables  RC-10  through  RC-35.  These 
results  indicate  that  a  condition  of  “No  Significant  Risk"  exists  for  cancer  effects  for  current  and 
future  exposures  at  each  exposure  area  within  the  Site,  with  the  exception  of  potential  indoor  air 
exposures  at  the  9  Tufts  Street,  17  Tufts  Street,  and  19  Tufts  Street  residential  properties, 
hypothetical  future  residential  indoor  air  risks  at  the  91-95  Washington  Street  commercial 
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property,  and  potential  cumulative  indoor/outdoor  risks  to  a  future  resident  at  105-107 
Washington  Street\  The  ELCR  calculations  are  based  on  conservative  exposure  durations  and 
exposure  point  concentration  assumptions.  The  owners  of  9  Tufts  Street,  17  Tufts  Street,  19 
Tufts  Street,  and  105-107  Washington  have  refused  mitigation. 


6.3  Applicable  or  Suitably  Analogous  Public  Health  Standards 

The  MCP  at  310  CMR  40.0993  (3)  requires  an  evaluation  of  Applicable  and  Suitably  Analogous 
Standards  (ASAS)  in  addition  to  quantitative  risk  assessment.  The  general  list  of  ASAS 
provided  in  the  MCP  is  the  Massachusetts  Drinking  Water  Quality  Standards,  the 
Massachusetts  Air  Quality  Standards,  and  the  Massachusetts  Surface  Water  Quality  Standards. 
Since  groundwater  at  the  Site  is  not  categorized  as  GW-1 ,  the  Massachusetts  Drinking  Water 
Quality  Standards  do  not  apply. 

The  Massachusetts  Air  Quality  Standards  relate  to  ambient  concentrations  of  the  so-called 
“criteria  pollutants”  (sulfur  oxides,  particulate  matter,  carbon  monoxide,  ozone,  nitrogen  dioxide, 
and  lead).  Based  on  the-  nature  of  the  release,  no  criteria  pollutants  are  expected  to  be  present 
at  the  Site  or  have  been  measured  in  air  at  the  Site. 

6.4  Risk  to  Safety  and  Public  Welfare 

In  accordance  with  310  CMR  40.0994,  the  risk  of  harm  to  safety  and  public  welfare  was 
evaluated.  No  overt  situations  posing  a  threat  of  physical  harm  or  bodily  injury  exist,  nor  have 
persistent  odors  associated  with  the  release  been  reported  following  IRA  activities.  As  such, 
conditions  at  the  Site  do  not  pose  a  threat  of  physical  harm  or  bodily  injury,  and  present  no 
dangerous  or  nuisance  conditions. 

As  part  of  the  public  welfare  evaluation,  soil  and  groundwater  EPCs  across  the  Site  were 
compared  to  UCLs.  As  indicated  in  Table  RC-37,  groundwater  and  soil  EPCs  are  below  the 
UCLs. 


^  Potential  cumulative  indoor/outdoor  risks  to  a  future  resident  at  105-107  Washington  Street  represent 
the  sum  of  risks  from  the  indoor  air  exposure  pathway  and  the  future  outdoor  exposure  pathway  within 
the  “Other  Streets”  exposure  area  (See  Table  RC-31).  The  maximum  detected  analytes  in  soil  were 
conservatively  used  to  estimate  worst-case  outdoor  risks  within  each  of  the  off-Property  exposure  points 
(See  Section  5.6.1).  Actual  future  outdoor  risks  for  the  105-107  Washington  Street  resident  are  lower 
than  those  reported  in  the  result  tables  of  this  report.  Exposure  to  indoor  air  alone,  does  not  represent  a 
condition  of  Significant  Risk  at  105-107  Washington  Street. 
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6.5  Risk  to  the  Environment 

Risk  to  the  Environment  was  evaluated  in  this  Updated  Revised  Supplemental  Risk 
Characterization  in  accordance  with  MassDEP  guidance:  Method  3  Environmental  Risk 
Characterization  (MassDEP,  1996)  and  310  CMR  40.0000  (MassDEP,  2008a).  This  recent 
MassDEP  guidance  provides  for  two  stages  of  environmental  risk  characterization: 

•  Stage  I,  which  is  used  to  identify  those  situations  which  require  further  evaluation;  and 

•  Stage  II,  which  is  a  detailed  evaluation  of  those  environmental  exposure  pathways 
identified  in  Stage  I. 

As  part  of  Stage  I,  the  available  Site  information  is  reviewed  to  identify  the  presence  of 
environmental  receptors  and  to  determine  whether  the  identified  receptors  are  currently 
exposed,  or  could  potentially  be  exposed,  to  Site-related  COPCs.  According  to  MassDEP 
guidance,  a  “complete  exposure  pathway  means  that  the  contamination  is  actually  reaching 
plants  or  animals,  or  is  likely  to  do  so  in  the  future”  (MassDEP,  1996).  Exposure  pathways  that 
are  not  complete,  and  are  not  likely  to  be  complete,  are  not  required  to  be  evaluated  further. 

For  terrestrial  habitats,  an  evaluation  of  habitat  quality  was  undertaken  as  the  first  step  of  the 
Stage  I  screening,  in  accordance  with  MassDEP  guidance  (1996).  To  evaluate  terrestrial 
habitat  quality,  available  information  (including  historical  records,  data  collected  within  the  Site, 
and  field  observations)  was  reviewed. 

Based  on  a  review  of  the  MassDEP  Priority  Resource  Map  (PRM),  there  are  no  Natural 
Heritage  and  Endangered  Species  Program  Estimated  Habitats  for  Rare  Wetland  Wildlife  within 
500  feet  of  the  Site.  According  to  the  Massachusetts  Natural  Heritage  Atlas,  there  are  no 
priority  habitats  or  rare  species,  estimated  habitats  of  rare  wildlife,  or  certified  vernal  pools  within 
500  feet  of  the  Site.  As  indicated  in  the  Phase  I  Initial  Site  Investigation  and  Tier  Classification 
Report  dated  June  16,  2006  and  prepared  by  GEI,  the  Capuano  Center  property,  located  350 
feet  east  of  the  Property,  is  incorrectly  shown  on  the  MassDEP  PRM  as  a  Protected  Open 
Space.  There  are  no  known  Areas  of  Critical  Environmental  Concern  (ACEC)  located  within 
500  feet  of  the  Site. 

The  Site  is  greater  than  two  acres;  however;  areas  within  the  Property  and  the  off-Property 
portions  of  the  Site  are  paved.  Historical  records,  data  collected  within  the  Site,  and  field 
observations  do  not  identify  current  or  past  visible  physical  evidence  that  OHM  at  or  from  the 
Site  have  come  to  be  located  in  surface  soil,  surface  water,  sediment  or  wetlands.  Specifically, 
no  sheens  from  OHM,  non-aqueous  phase  liquid  (NAPL),  oil,  tar,  or  other  solid  or  semi-solid 
hazardous  materials  have  been  observed  in  surface  soil,  surface  water,  sediments,  or  wetlands. 
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It  is  also  important  to  note  that  concentrations  of  COPCs  detected  in  currently  accessible 
surface  soil  samples  collected  in  2008  by  GEI  are  below  the  most  stringent  Method  1  Soil 
Standards  (S-1/GW-2  and  S-1/GW-3).  Based  on  the  low  levels  of  COPCs  in  accessible  surface 
soils  and  the  scarcity  of  open  land,  the  Site  does  not  represent  significant  habitat  or  provide  for 
exposures  for  potential  terrestrial  receptors.  Due  to  the  lack  of  exposure  potential,  no  terrestrial 
exposure  pathways  were  identified,  and  further  evaluation  of  terrestrial  habitat  is  not  required 
(MassDEP,  1995). 

For  the  Stage  I  screening  of  aquatic  habitats,  site  information  was  again  reviewed.  The  closest 
surface  water  body  is  the  Mystic  River,  located  approximately  1  mile  northeast  of  the  Site. 
Groundwater  samples  collected  downgradient  of  the  Site  indicate  concentrations  of  COPCs 
below  Method  1  GW-3  Groundwater  Standards,  which  are  protective  of  potential  surface  water 
impacts.  Based  on  the  distance  to  the  nearest  surface  water  receptors  and  the  current  levels  of 
COPCs  in  groundwater,  the  potential  for  the  transport  of  COPCs  in  the  groundwater  to  surface 
water  and  sediment  receptors  is  not  likely. 

Based  on  the  terrestrial  and  aquatic  habitat  evaluation,  it  is  concluded  that  no  "potentially 
significant  exposures"  to  identified  environmental  receptors  from  COPCs  likely  exist,  and  a 
Stage  II  Environmental  Risk  Characterization  is  not  necessary.  Accordingly,  conditions  at  the 
Site  pose  “No  Significant  Risk”  to  the  Environment. 
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7.0  UNCERTAINTY  ANALYSIS 

Within  any  of  the  four  steps  of  the  risk  assessment  process,  assumptions  must  be  made  due  to 
a  lack  of  absolute  scientific  knowledge.  Some  of  the  assumptions  are  supported  by 
considerable  scientific  evidence,  while  others  have  less  support.  Every  assumption  introduces 
some  degree  of  uncertainty  into  the  risk  assessment  process.  Conservative  assumptions  are 
made  throughout  the  risk  assessment  to  ensure  that  the  health  of  local  residents  and  the 
environment  are  protected.  Therefore,  when  all  of  the  assumptions  are  combined,  it  is  much 
more  likely  that  actual  risks,  if  any,  are  over-estimated  rather  than  under-estimated. 

The  assumptions  that  introduce  the  greatest  amount  of  uncertainty  in  this  risk  assessment  are 
discussed  in  this  section.  They  are  discussed  in  general  terms,  because  for  most  of  the 
assumptions  there  is  not  enough  quantitative  information  to  assign  a  numerical  value  that  can 
be  factored  into  the  calculation  of  risk. 

7.1  Hazard  Identification 

During  the  Hazard  Identification  step,  compounds  are  selected  for  inclusion  in  the  quantitative 
Risk  Characterization.  Detected  compounds  in  Property  soil,  groundwater,  and  soil  vapor  were 
considered  in  the  COPC  screening  evaluation.  Therefore,  because  MCP  protocols  have  been 
utilized  for  the  several  rounds  of  sampling  and  analytical  methodologies  conducted  at  the 
property,  it  is  unlikely  that  exposures  to  these  media  are  under-estimated  by  the  hazard 
identification  step. 

7.2  Dose-Response  Assessment 

Dose-response  values  are  usually  based  on  limited  toxicological  data.  For  this  reason,  a  margin 
of  safety  is  built  into  estimates  of  both  carcinogenic  and  noncarcinogenic  risk,  and  actual  risks 
may  be  lower  than  those  estimated. 

Human  dose-response  values  are  often  extrapolated,  or  conservatively  estimated,  using  the 
results  of  animal  studies.  Extrapolation  from  animals  to  humans  introduces  a  great  deal  of 
uncertainty  in  the  risk  assessment  because,  in  most  instances,  it  is  not  known  how  differently  a 
human  may  react  to  the  chemical  compared  to  the  animal  species  used  to  test  the  compound. 
The  procedures  used  to  extrapolate  from  animals  to  humans  involve  conservative  assumptions 
and  incorporate  several  uncertainty  factors  (explicit  factors  for  species  extrapolation,  and 
possible  sensitive  populations  in  the  case  of  the  RfD)  that  are  more  likely  to  over-estimate  than 
under-estimate  the  no-effect  dose  in  humans. 
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7.3  Exposure  Assessment 

During  the  exposure  assessment,  average  daily  doses  of  COPCs  to  which  receptors  are 
potentially  exposed  are  calculated,  which  involves  assumptions  about  how  often  exposure 
occurs.  Such  assumptions  include  location,  accessibility,  and  use  of  an  area.  With  this  in  mind, 
the  receptor,  or  person  who  may  potentially  be  exposed,  and  the  location  of  exposure,  were 
both  defined  for  this  Updated  Revised  Supplemental  Risk  Characterization.  The  locations 
where  certain  activities  were  assumed  to  take  place  have  been  purposely  selected  because 
chemical  concentrations  and  frequency  of  exposure  are  expected  to  be  high  (i.e.,  use  of  the 
maximally  affected  areas).  However,  actual  frequencies  of  exposure  are  likely  to  be  much  lower 
than  assumed.  In  these  cases,  the  person's  potential  exposure  would  be  reduced,  and  the 
health  risks  discussed  here  would  be  overestimated. 

Community  gardens  are  located  on  the  Capuano  Center  property  within  the  Site  boundaries  on 
the  corner  of  Franklin  Street  and  Palmer  Avenue.  Soil  samples  collected  from  these  gardens 
(Garden  1  and  Garden  2  depicted  on  Figure  4-2  of  the  Phase  II  CSA)  were  included  as  part  of 
the  dataset  defined  for  the  “Other  Streets”  exposure  area.  No  CVOCs  were  detected  above 
laboratory  reporting  limits  in  either  of  these  two  shallow  soil  samples  collected  from  the 
community  garden.  Because  garden  vegetables  are  rooted  in  shallow  soil,  no  detailed 
assessment  of  the  ingestion  of  garden  vegetables  was  included  in  this  Updated  Revised 
Supplemental  Risk  Characterization.  Based  on  results  of  Plant  Headspace  Screening 
conducted  by  MassDEP  from  the  community  gardens  [three  leaf  samples  (yellow  leaf,  grape 
leaf  and  Leanne’s  flowers)  from  the  off-Site  Oliver  Street  Garden  and  one  leaf  sample  (mint  leaf) 
from  the  on-Site  Franklin  Street  Garden],  MassDEP  also  concluded  that  “there  is  no  indication 
that  exposure  to  CVOCs  is  occurring  through  the  use  of  the  community  gardens”  (MassDEP, 
2008c). 

It  was  assumed  that  dewatering  will  occur  prior  to  future  construction  activities  and  that  direct 
contact  with  groundwater  during  construction  will  be  minimal.  Therefore,  a  construction 
worker’s  incidental  ingestion  and  dermal  contact  with  groundwater  were  not  quantified  in  the 
Updated  Revised  Supplemental  Risk  Characterization.  Contact  with  groundwater  during 
construction  projects  will  be  limited  to  short-term  dewatering  activities.  Exposures  during  these 
activities  are  likely  to  be  equal  to  exposures  quantified  for  a  utility  worker.  In  this  Updated 
Revised  Supplemental  Risk  Characterization,  exposures  for  the  utility  worker  receptor  were 
evaluated  within  the  Property  and  Neighborhood  Streets  exposure  areas.  Risk  results  indicate 
that  utility  worker  risks  are  below  the  MassDEP  acceptable  levels  in  these  areas. 

As  requested  by  MassDEP  in  the  NOAF/NON,  the  time-weighted  average  used  to  calculate  the 
EPCs  for  the  current  and  future  residential  scenarios  conservatively  assumes,  in  any  instance 
where  the  basement  has  at  least  7  feet  of  headroom,  that  a  receptor  spends  12  hours  in  the 
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basement  and  12  hours  on  the  first  floor.  The  basements  with  detected  CVOCs  are  not 
currently  used  as  living  space,  and  evidence  suggests  that  these  basements  have  not  been 
used  as  living  space  since  the  buildings  were  constructed  over  100  years  ago.  Considering  the 
evidence  of  historic  use  of  these  basements  and  current  zoning  and  permitting  requirements,  it 
is  unlikely  that  any  of  them  will  be  converted  to  living  space  in  the  foreseeable  future.  As  such, 
indoor  air  exposures  presented  within  this  Updated  Revised  Supplemental  Method  3  Risk 
Characterization  are  an  overestimate  of  likely  exposures  within  these  residences. 

7.4  Risk  Characterization 

The  risk  of  adverse  human  health  effects  depends  on  estimated  levels  of  exposure  and  on 
dose-response  relationships.  Once  exposure  to  and  risk  from  each  of  the  selected  compounds 
is  calculated,  the  total  risk  posed  by  exposure  to  soil  is  determined  by  combining  the  health  risk 
contributed  by  each  compound.  Where  COPCs  do  not  interact,  do  not  affect  the  same  target 
organ  or  do  not  have  the  same  mechanism  of  action,  summing  the  risks  for  multiple  COPCs 
results  in  an  over-estimate  of  risk  posed  by  the  property.  However,  in  order  not  to  understate 
the  risk,  it  is  assumed  that  the  effects  of  different  compounds  may  be  added  together.  While 
there  does  exist  the  theoretical  possibility  of  greater  than  additive  effects  (synergism)  among 
compounds  with  effects  on  the  same  target  organ,  the  phenomenon  of  less  than  additive  effects 
(antagonism)  is  well-recognized  in  the  toxicology  literature.  Overall  the  application  of  the 
assumption  of  additivity  provides  a  conservative  estimate  of  health  risks. 

This  Updated  Revised  Supplemental  Risk  Characterization  was  conducted  using  conservative 
assumptions.  The  arithmetic  mean  of  soil  concentrations  was  conservatively  used  to  estimate 
risk  for  the  identified  receptors  on  the  Property  as  per  the  MassDEP  Risk  Characterization 
guidance  (MassDEP,  1995).  The  maximum  detected  analytes  in  soil  and  the  maximum  of 
temporally  averaged  soil  vapor  and  groundwater  data  from  all  sample  locations  were 
conservatively  used  to  estimate  worst-case  risks  within  each  of  the  off-Property  exposure 
points.  Actual  risks  for  ail  locations  within  each  off-Property  area,  except  in  the  vicinity  of  the 
specific  sample  locations  where  these  maximum  concentrations  were  detected,  are  lower  than 
those  reported  in  the  result  tables  of  this  report. 

Consistent  with  MassDEP's  Indoor  Air  Sampling  and  Evaluation  Guide  (MassDEP,  2002),  the 
indoor  air  EPCs  for  COPCs  are  defined  in  the  Updated  Revised  Supplemental  Risk 
Characterization  as  the  temporal  average  concentrations  when  a  robust  data  set  was  available 
for  a  residence  (three  rounds  of  samples  with  one  round  being  taken  during  winter  conditions) 
and  the  maximum  concentrations  when  a  robust  data  set  was  not  available.  This  is  a 
conservative  approach  to  characterizing  human  health  risk.  Where  available,  results  of 
sampling  taken  over  the  course  of  multiple  seasons  provide  a  representative  range  of  potential 
exposures,  and  the  average  of  those  results  provides  a  representative  "time-integrated  average 
concentration  to  which  an  inhabitant  may  be  exposed  over  the  longer  term"  (MassDEP,  2002). 
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In  every  case,  this  Updated  Revised  Supplemental  Risk  Characterization  makes  the 
conservative  assumption  that,  contrary  to  any  known  instance  at  the  Site,  individuals  are 
continuously  exposed  to  measured  concentrations  every  hour  of  every  day  of  every  year  within 
the  applicable  exposure  period,  without  ever  leaving  the  Site. 

8.0  Summary,  Conclusions,  and  Recommendations 

An  Updated  Revised  Supplemental  Method  3  Risk  Characterization  of  potential  harm  to  human 
health,  public  welfare,  safety,  and  the  environment  for  RTN  3-23246  was  completed  in 
accordance  with  the  requirements  of  310  CMR  40.0000  Subpart  I  of  the  Massachusetts 
Contingency  Plan  (MCP).  In  its  NOAF/NON,  MassDEP  directed  UniFirst  Corporation  to  submit 
an  “updated  Risk  Characterization  ...  for  all  residences  impacted  by  vapor  intrusion.”  For 
purposes  of  the  “updated  Risk  Characterization,”  MassDEP  “recommend[ed]  assuming  an 
exposure  duration  of  12  hours  in  the  basement  or  the  bottom-most  floor  and  12  hours  on  upper 
floors”  where  the  basement  has  at  least  7  feet  of  headroom  -  notwithstanding  MassDEP’s 
existing  guidance  to  the  contrary,  and  without  regard  to  whether  such  exposure  scenarios  either 
are  supported  by  observations  concerning  the  current  or  likely  future  use  of  basement  spaces, 
or  are  permitted  by  local  zoning  bylaws  prohibiting  such  use  in  the  future. 

i 

Without  acknowledging  and,  in  fact,  expressly  disclaiming  any  technical  basis  for  MassDEP’s 
recommended  approach,  this  Updated  Revised  Supplemental  Risk  Characterization  was 
prepared  using  MassDEP’s  recommended  exposure  duration  of  12  hours  in  basements  with  at 
least  7  feet  of  headroom,  regardless  of  existing  or  likely  future  use  conditions  for  such 
basements.  Indoor  air  data  presented  herein  for  each  residence  reflect  additional  data 
collection  and  EPEM  modification  measures  completed  by  GEI  as  of  February  14,  2011. 

The  Updated  Revised  Supplemental  Risk  Characterization  evaluated  potential  risk  to  current 
and  future  receptors  assumed  to  be  exposed  to  constituents  detected  in  soil,  soil  vapor, 
groundwater,  and  outdoor  air.  This  Updated  Revised  Supplemental  Risk  Characterization  also 
evaluated  potential  exposures  to  indoor  air  within  affected  Site  buildings  and  residences.  An 
exposure  period  of  30  years  was  used  to  evaluate  current  and  potential  future  residential  risks 
for  all  other  buildings  in  which  CVOCs  have  been  detected,  except  for  one  residence  where  an 
EPEM  was  modified  after  February  14,  2011  to  eliminate  or  further  mitigate  the  indoor  air 
pathway.  Specifically,  this  Updated  Revised  Supplemental  Risk  Characterization  assumes  an 
exposure  duration  of  5  years  for  the  residence  at  95  Franklin  Street  and  a  30-year  exposure 
duration  for  all  other  evaluated  residential  exposures.  The  results  of  this  Updated  Revised 
Supplemental  Risk  Characterization  demonstrate  that  the  cancer  and  non-cancer  risks 
associated  with  the  evaluated  exposures  are  at  levels  that  constitute  a  condition  of  No 
Significant  Risk  as  defined  in  the  MCP,  with  the  exception  of  indoor  air  risks  estimated  for  the 
residences  at  9  Tufts  Street,  17  Tufts  Street,  and  19  Tufts  Street,  hypothetical  future  residential 
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indoor  air  risks  at  the  91-95  Washington  Street  commercial  property,  and  cumulative 
indoor/outdoor  risks  to  a  future  resident  at  105-107  Washington  Street.  To  date,  the  owners  of 
9  Tufts  Street,  17  Tufts  Street,  19  Tufts  Street,  and  105-107  Washington  have  refused 
mitigation. 

This  Updated  Revised  Supplemental  Risk  Characterization  assumes  that  there  is  no  complete 
indoor  air  pathway  within  the  off-Property  buildings  (including  the  Capuano  Center)  with  a 
current  vapor  mitigation  system  and  non-detect  post-mitigation  samples.  It  is  assumed  that  the 
vapor  mitigation  systems  within  these  off-Property  buildings  and  at  the  Property  will  remain  in- 
place  in  accordance  with  a  properly  recorded  AUL. 
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Figure  RC-2 

Summary  of  Quantified  Exposures 
50  Tufts  Street,  Somerville,  MA 
UniFIrst  Corporation 


Exposure  Point 

Medium 

Pathway 

Current 

Future 

Commercial  Worker 

Homebound  Resident 

Resident 

Maintenance  Worker  /  Landscaper 

Student  at  Capuano  Center 

Utility  Worker 

Construction  Worker 

Commercial  Worker 

Homebound  Resident 

Resident 

Maintenance  Worker  /  Landscaper 

Student  at  School 

Property 

Soil 

Ingestion 

X 

X 

X 

X 

X 

X 

X 

Dermal 

X 

X 

X 

X 

X 

X 

X 

Particulate  Inhalation 

X 

X 

X 

X 

X 

X 

X 

Groundwater 

Ingestion 

X 

Dermal 

X 

Ambient  Air 

Inhalation 

X 

X 

X 

X 

X 

X 

X 

Indoor  Air 

Inhalation 

X 

60  Tufts 

Soil 

Ingestion 

X 

X 

X 

X 

Dermal 

X 

X 

X 

X 

Particulate  Inhalation 

X 

X 

X 

X 

Groundwater 

Ingestion 

Dermal 

Ambient  Air 

Inhalation 

X 

X 

X 

X 

Indoor  Air 

Inhalation 

T ufts  Street  Area 

Soil 

Ingestion 

X 

X 

X 

X 

Dermal 

X 

X 

X 

X 

Particulate  Inhalation 

X 

X 

X 

X 

Groundwater 

Ingestion 

Dermal 

Ambient  Air 

Inhalation 

X 

X 

X 

X 

Indoor  Air 

Inhalation 

X 

X 

X 

X 

Alston  Street  Area 

Soil 

Ingestion 

X 

X 

X 

X 

Dermal 

X 

X 

X 

X 

Particulate  Inhalation 

X 

X 

X 

X 

Groundwater 

Ingestion 

Dermal 

Ambient  Air 

Inhalation 

X 

X 

X 

X 

Indoor  Air 

Inhalation 

Other  Streets  Area 

Soil 

Ingestion 

X 

X 

X 

X 

X 

X 

X 

Dermal 

X 

X 

X 

X 

X 

X 

X 

Particulate  Inhalation 

X 

X 

X 

X 

X 

X 

X 

Groundwater 

Ingestion 

Dermal 

Ambient  Air 

Inhalation 

X 

X 

X 

X 

X 

X 

X 

Indoor  Air 

Inhalation 

X 

X 

X 

X 

X 

X 

Neighborhood  Streets 

Soil 

Ingestion 

X 

Dermal 

X 

Particulate  Inhalation 

X 

Groundwater 

Ingestion 

X 

Dermal 

X 

Ambient  Air 

Inhalation 

X 

Indoor  Air 

Inhalation 

Notes: 

Construction  Worker  and  Utility  exposures  to  Ambient  Air  occur  within  an  excavation  or  trench 
X  =  This  exposure  pathway  was  quantitatively  evaluated  in  this  Risk  Characterization 
Refer  to  text  for  a  qualitative  discussion  of  additional  potential  receptors 


•  F  ‘  li 


.  ,5  ' 


'  »-» rwtH  , 

AM  ^aMviafc*  dtaVfll 


* ' 

5  s 

- 

k 

Mb 

* 

1 

1 

f  I 

i-i 

• 

' 

i 

L- 

.■  ■  i 

S' ' 

' 

< 

f 


'‘-■f^''o 


.’tfe 

/ .  .  ?> 


j  *  ijt 

•  '■jfc  ^ 


iti*’  A  ^  '• 

>■  ,5r</.'%.>r 

'  ,  vk^Ji^' 


«  . 


->?■ 


■>rf 


-  - 


.it* 


t 


tairiMuD  ,■  „’  ?  V 


,^(*.sCl. 


fl 


•  --■»^||  . 


‘19^  ' 

.4H 


<  b 


*  •*  T  x»*  ' 

■  m 

_  ry(ia<{ntc>  vr**!^ 


*.ataFt»ni4'a 


J.'  >t 


I  4'mu'l 

'1 

..  .fp.'>p  ; 

jfi^.  'll 


S.‘^»d||  HMflO 


.*•1; 


\  ^ 


i.  V-  r-.,y  rt^t-  >  r^  r»<>WV  '4a»0  t^*’  Ifw  ni  *ot  ^E<JJ  <>5^  i^fur^rtTPTi"* 

■-  *  *  .*'  •  « -MfHiU  .jJS»  *»fv , '  *«n  ■^Tf‘  #fT  •  *  .'' 

T  f,  .  *  nL'*<;^9w  •?4jpaltsf  ki.  ■afc^ »» ^iw4»tt4hr*  ,(»  *  w#  ^ 


r 


ri  A 


Updated  Revised  Supplemental  Method  3  Risk  Characterization  (RTN  3-23246) 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 


ARCADIS 

Infrastructure  Water- Environment  Buildings 


RISK  CHARACTERIZATION  TABLES 


4rv 


v.ili liifr^  i  b.^*^  y*h<»A  b«}Mj^ 

Ai4i«l*^nryTtu? 

oum  ve^uO  ::irudi^ 


1 


/ 

j 


'  *  t* 

St  '  * 

*  ?v-J| 


I  *  ■•  /'■*..•■<-  *  * 


.  M 


(^  •■'  H 

-  -’j  -  ,< 


*  ^0-‘ 


U: 


'^*,'"‘'V«f^  .’-v « 

,'*■'4'  oSf  1  |v^,. ,  "  . 


i  -■  •*'  '  ■ '" 
■s.’-N  it  ■■  - 

/.A>  ■  ,  ' 

1  ■■  “  ■  >• 

*'  ‘  ■  •  TIr* 

/i  ♦. 

<  ■  -  ■;  ■ 

'*'**•  *  ■„ 

■‘  t  ■■ 

■■  1 

■';,  ^  !.:l 


Table  RC-1 

Summary  Statistics  of  All  Soil,  Groundwater,  and  Soil  Vapor  Data  and  Summary  of  Compounds  of  Potential  Concern  (COPC)  Screening  Process 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 


Analyte 

Soil 

Soil  Vapor 

Groundwater 

COPC  Screening 

Number  of 

Detects 

Number  of 
Samples 

Frequency  of 
Detection 

Number  of 
Detects 

Number  of 
Samples 

Frequency  of 
Detection 

Number  of 
Detects 

Number  of 
Samples 

Frequency  of 
Detection 

Acetone 

16 

369 

4% 

a,  b 

Benzene 

2 

76 

3% 

17 

369 

5% 

a 

Bromodichloromethane 

5 

369 

1% 

b 

Carbon  disulfide 

8 

369 

2% 

a,  b 

Carbon  tetrachloride 

14 

72 

19% 

7 

396 

2% 

COPC ( c ) 

Chlorobenzene 

10 

369 

3% 

a,  b 

Chloroethane 

12 

72 

17% 

15 

396 

4% 

COPC ( c ) 

Chloroform 

41 

369 

11% 

COPC ( c ) 

Chloromethane 

8 

369 

2% 

b 

Dichloroethane,1,1- 

5 

92 

5% 

33 

72 

46% 

201 

396 

51% 

COPC 

Dichloroethane,1 ,2- 

6 

72 

8% 

8 

396 

2% 

a 

Dichloroethene,  cis-1,2- 

6 

92 

7% 

19 

72 

26% 

157 

396 

40% 

COPC 

Dichloroethene,1,1- 

3 

92 

3% 

38 

72 

53% 

201 

396 

51% 

COPC 

Ethylbenzene 

2 

76 

3% 

5 

369 

1% 

a,  b 

Isopropyl  benzene 

1 

369 

0% 

a,  b 

Methyl  tert-butyl  ether 

2 

76 

3% 

186 

369 

50% 

a 

Methylene  chloride 

3 

75 

4% 

7 

369 

2% 

b 

Naphthalene 

8 

87 

9% 

8 

368 

2% 

a 

Propylbenzene,  n- 

1 

75 

1% 

2 

369 

1% 

b 

T  etrachloroethane,  1 ,1,1,2- 

11 

368 

3% 

b 

Tetrachloroethene 

49 

105 

47% 

68 

72 

94% 

276 

396 

70% 

COPC 

Toluene 

6 

76 

8% 

32 

369 

9% 

a 

Trans-1 ,2-Dichloroethene 

4 

72 

6% 

34 

396 

9% 

COPC 

Trichloroethane,  1,1,1- 

12 

105 

11% 

54 

72 

75% 

215 

396 

54% 

COPC 

T  richloroethane,  1,1,2- 

1 

72 

1% 

7 

396 

2% 

b 

Trichloroethene 

22 

105 

21% 

59 

72 

82% 

265 

396 

67% 

COPC 

Trimethylbenzene,  1,2,4- 

2 

75 

3% 

8 

369 

2% 

a,  b 

Trimethylbenzene,  1,3,5- 

1 

75 

1% 

4 

369 

1% 

a,  b 

Vinyl  chloride 

14 

72 

19% 

57 

396 

14% 

COPC 

Xylene,  m,p- 

3 

76 

4% 

6 

369 

2% 

a,  b 

Xylene,  o- 

3 

76 

4% 

3 

368 

1% 

a,  b 

Notes: 

Blank  cell  indicates  not  applicable 

a:  Eliminated  as  a  COPC  because  not  related  to  site  impacts 

b;  Eliminated  as  a  COPC  because  was  not  analyzed  or  was  detected  at  a  very  low  (0-5%)  frequency  in  all  subsurface  media 

c:  Eliminated  as  a  COPC  in  indoor  air  because  multiple  lines  of  evidence  indicate  this  analyte  will  not  impact  indoor  air  (discussed  further  in  text) 

Highlighted  cell  indicates  the  analyte  is  a  COPC 

Compounds  listed  in  this  table  were  detected  at  least  once  above  the  laboratory  reporting  limit  in  a  soil,  groundwater,  and/or  soil  gas  sample  collected  at  the  Property 
Soil  Frequency  of  Detection  Statistics  in  this  Table  are  based  on  soil  data  collected  from  1/2002  through  3/1 1/2008,  with  the  exception  of  disposal  samples 
Groundwater  Frequency  of  Detection  Statistics  in  this  Table  are  based  on  groundwater  data  collected  from  1/2007  through  7/2009. 

Soil  Gas  Frequency  of  Detection  Statistics  in  this  Table  are  based  on  soil  gas  data  collected  from  1/2007  through  4/2009,  with  the  exception  of  sub-slab  vapor  data. 
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Table  RC-2 

Summary  Statistics  of  Indoor  Air  Data 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 


Frequency  of  Detection 

0%  1 

0%  1 

85%  1 

0^ 

CM 

37%  I 

90%  1 

19%  1 

49%  1 

11%  1 

14%  1 

13%  1 

CM 

00 

0%  1 

0%  1 

64%  1 

0%  1 

54%  1 

0%  1 

Number  of  Samples 

CM 

- 

434 

124 

0 

CO 

0 

CO 

178 

00 

172 

174 

0 

CO 

427 

- 

165 

266 

165 

T“ 

CO 

CM 

165 

Number  of  Detects 

0 

0 

CM 

0 

CD 

<» 

0 

CO 

CO 

CM 

0 

0 

105 

0 

CM 

0 

Analyte 

lAcetone 

|Butanone,2-  (MEK) 

ICarbon  tetrachloride 

Ichloroethane 

Ichloroform 

Ichloromethane 

lDichloroethane,1,1- 

iDichloroethane.l  ,2- 

iDichloroethene,  cis-1,2- 

IDichloroethene, 1,1- 

iMethylene  chloride 

jTetrachloroethene 

iToluene 

It  rans-1 ,2-Dichloroethene 

|t  richloroethane,  1,1,1- 

It  richloroethane,  1,1,2- 

iTrichloroethene 

|Vinyl  chloride 

w 

0) 

ro 

■a 

c 

3 

o 

0 

CO 

0 


$ 

■o 

0 

o 

■5 

o 

ro 

-4-* 

ro 

XI 

'ro 

o 

o 

X3 

C 


V) 

o 

V- * 

.52 

.4— » 

_c 

T3 

0 

X3 

_3 

O 

c 


ro 

0 

0 

c 

0 

T3 

0 

fc- 

3 

CD 

0 

0 

_c 

ro 

ro 

0 

"S' 

0 

0 

0 

0 

E 

0 

0 

E 

■q. 

0 

3 

3 

z 

CO 
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*.• 


f 

.4 
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•ir 

r 


\k 


*  ^  t 


*K 
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Table  RC-3 

Summary  Statistics  of  Outdoor  Air  Data 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 


Frequency  of  Detection 

33%  1 

0%  1 

0%  1 

100%  1 

0%  1 

0%  1 

0%  1 

0%  1 

100%  1 

46%  1 

0%  1 

22%  1 

0%  1 

14%  1 

0%  1 

Number  of  Samples 

LO 

49 

CO 

CO 

49 

49 

49 

49 

CO 

52 

49 

ij) 

49 

50 

49 

Number  of  Detects 

o 

o 

CO 

o 

o 

o 

o 

CO 

24 

o 

- 

o 

o 

Analyte 

ICarbon  tetrachloride 

IChloroethane 

IChloroform 

IChloromethane 

|Dichloroethane,1,1- 

|Dichloroethane,1,2- 

iDichloroethene,  cis-1,2- 

IDichloroethene, 1,1- 

iMethylene  chloride 

iTetrachloroethene 

|Trans-1 ,2-Dichloroethene 

iTrichloroethane,  1 , 1 , 1  - 

ITrichloroethane, 1 ,1 ,2- 

iTrichloroethene 

IVinyl  chloride 

c 

CD 

c 


o 

c 

g 

Q. 

CD 


X 

CD 

4-^ 

0 

0 

CD 

1— 

CO 

c 

0 

§ 

CD 

CO 

CD 

o 

in 

< 

>N 

■o 

T3 

c 

O 

0 

W 

Cfl 

0 

3 

1- 

O 

LO 

C 

o 

■D 

0 

D) 

_C 

O 

0 

0 

0 

"o 

Q. 

o 

O 

0 

CO 

c5 

E 

•D 

0 

to 

’0 

>, 

CO 

o 

E 

o 

2 

o 

o 

o 

T3 

0 

"0 

c3 

0 

C/J 

— 

0 

o 

-O 

o 

3 

0 

o 

_c 

0 

T3 

0 

sn 

0 

0 

3 

tt= 

0 

0 

E 

"D 

c 

E 

0 

O 
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Table  RC-4 

Summary  of  Sample  Locations  within  each  Exposure  Area 
50  Tufts  Street,  Somerville,  MA 
UnlFIrst  Corporation 


Exposure  Area 

Medium 

Sample  Location 

Propertv 

Groundwater 

GEO-1 

Property 

Groundwater 

GEO-2 

Property 

Groundwater 

MW  104 

Property 

Groundwater 

MW-1 

Property 

Groundwater 

MW-3 

Property 

Groundwater 

SH-MW1 

Property 

Groundwater 

SH-MW2 

Property 

Groundwater 

SH-MW3 

Property 

Groundwater 

SH1 

Property 

Groundwater 

SH3 

Property 

Groundwater 

SH4 

Property 

Groundwater 

MW-203 

Property 

Soil 

50  TUFT-SOIL1 

Property 

Soil 

50  TUFT-SOIL2 

Property 

Soil 

50  TUFT-SOIL3 

Property 

Soil 

50  TUFT-SOIL4 

Property 

Soil 

50  TUFT-SOIL5 

Property 

Outdoor  Air 

50T ufts-North  Parking  Lot 

Property 

Outdoor  Air 

50T ufts-North  Parking  Lot  2 

Property 

Outdoor  Air 

50T ufts-South  Parking  Lot 

60  T ufts  Street 

Groundwater 

MW201 

60  T ufts  Street 

Groundwater 

MW202 

60  T ufts  Street 

Soil 

MW201 

60  T ufts  Street 

Soil 

MW202 

60  T ufts  Street 

Soil  vapor 

MW201 

60  T ufts  Street 

Soil  vapor 

MW202 

60  Tufts  Street 

Outdoor  Air 

02  Tufts 

60  T ufts  Street 

Outdoor  Air 

03  T  ufts 

Tufts  Street  Area 

Groundwater 

GEO-4 

T ufts  Street  Area 

Groundwater 

GEO-5 

T ufts  Street  Area 

Groundwater 

GEO-6 

T ufts  Street  Area 

Groundwater 

MW  109 

T ufts  Street  Area 

Soil 

GEO-4 

T ufts  Street  Area 

Soil 

27  Tufts 

Tufts  Street  Area 

Soil 

MW  109 

T ufts  Street  Area 

Soil  vapor 

MW109 

T ufts  Street  Area 

Outdoor  Air 

50T ufts-North  Parking  Lot 

T ufts  Street  Area 

Outdoor  Air 

50Tufts-North  Parking  Lot  2 

Tufts  Street  Area 

Outdoor  Air 

50T ufts-South  Parking  Lot 

T ufts  Street  Area 

Outdoor  Air 

01  Tufts 

T ufts  Street  Area 

Outdoor  Air 

02  T  ufts 

T ufts  Street  Area 

Outdoor  Air 

03  T  ufts 

Alston  Street  Area 

Groundwater 

MW114 

Alston  Street  Area 

Groundwater 

MW115 

Alston  Street  Area 

Groundwater 

MW  105 

Alston  Street  Area 

Soil 

1 0  Alston 

Alston  Street  Area 

Soil 

MW115 

Alston  Street  Area 

Soil 

MW114 

Alston  Street  Area 

Soil 

MW  105 

Alston  Street  Area 

Soil  vapor 

MW114 

Alston  Street  Area 

Soil  vapor 

MW115 

Alston  Street  Area 

Outdoor  Air 

04  T  ufts 

Notes: 

Table  summarizes  sample  locations  considered  in  the  Risk  Characterization 
See  text  for  a  summary  of  dataset  selection  decisions 
Boundaries  of  Exposure  Areas  are  depicted  in  Figure  RC-1 
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Table  RC-4 

Summary  of  Sample  Locations  within  each  Exposure  Area 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 


Exposure  Area 

Medium 

Sample  Location 

Other  Streets  Area 

Groundwater 

GEO-3 

Other  Streets  Area 

Groundwater 

MW116 

Other  Streets  Area 

Groundwater 

MW  102 

Other  Streets  Area 

Groundwater 

MW103 

Other  Streets  Area 

Groundwater 

MW110 

Other  Streets  Area 

Groundwater 

MW111 

Other  Streets  Area 

Groundwater 

MW112A 

Other  Streets  Area 

Groundwater 

MW118D 

Other  Streets  Area 

Groundwater 

MW118S 

Other  Streets  Area 

Groundwater 

MW118T 

Other  Streets  Area 

Groundwater 

MW120D 

Other  Streets  Area 

Groundwater 

MW120S 

Other  Streets  Area 

Groundwater 

MW121D 

Other  Streets  Area 

Groundwater 

MW121S 

Other  Streets  Area 

Groundwater 

MW122 

Other  Streets  Area 

Groundwater 

MW101 

Other  Streets  Area 

Groundwater 

MW  106 

Other  Streets  Area 

Soil 

150  Glen  Gardeni 

Other  Streets  Area 

Soil 

150  Glen  Garden  2 

Other  Streets  Area 

Soil 

163  Glen 

Other  Streets  Area 

Soil 

1 9  Knowiton 

Other  Streets  Area 

Soil 

29  Knowiton 

Other  Streets  Area 

Soil 

35-37  Knowit 

Other  Streets  Area 

Soil 

74  Franklin 

Other  Streets  Area 

Soil 

82  Franklin 

Other  Streets  Area 

Soil 

MW106 

Other  Streets  Area 

Soil 

MW110 

Other  Streets  Area 

Soil 

MW111 

Other  Streets  Area 

Soil 

MW112 

Other  Streets  Area 

Soil 

MW112A 

Other  Streets  Area 

Soil 

MW116 

Other  Streets  Area 

Soil 

MW118D 

Other  Streets  Area 

Soil 

MW120D 

Other  Streets  Area 

Soil 

SB121A 

Other  Streets  Area 

Soil 

BY  13  MORT 

Other  Streets  Area 

Soil 

BY  4  MORT 

Other  Streets  Area 

Soil 

MW101 

Other  Streets  Area 

Soil 

MW  102 

Other  Streets  Area 

Soil 

MW  103 

Other  Streets  Area 

Soil 

MW121D 

Other  Streets  Area 

Soil 

MW122 

Other  Streets  Area 

Soil 

95R-FRONT 

Other  Streets  Area 

Soil 

95R-BACK 

Other  Streets  Area 

Soil  Subslab 

95FRANK-NORTH  FILL 

Other  Streets  Area 

Soil  Subslab 

95FRANK-NORTH  SILT 

Other  Streets  Area 

Soil  Subslab 

95FRANK-SOUTH  FILL 

Other  Streets  Area 

Soil  Subslab 

95FRANK-SOUTH  SILT 

Other  Streets  Area 

Soil  Subslab 

95RFRANK-EASTFILL 

Other  Streets  Area 

Soil  Subslab 

95RFRANK-EASTSILT 

Other  Streets  Area 

Soil  Subslab 

95RFRANK-WESTFILL 

Other  Streets  Area 

Soil  Subslab 

95RFRANK-WESTSILT 

Other  Streets  Area 

Soil  Subslab 

95RSUBSOIL 

Other  Streets  Area 

Soil  vapor 

MW116 

Other  Streets  Area 

Soil  vapor 

MW106 

Other  Streets  Area 

Soil  vapor 

MW110 

Other  Streets  Area 

Soil  vapor 

MW111 

Other  Streets  Area 

Soil  vapor 

MW112 

Other  Streets  Area 

Soil  vapor 

MW112A 

Other  Streets  Area 

Soil  vapor 

MW118S 

Other  Streets  Area 

Soil  vapor 

MW120S 

Other  Streets  Area 

Soil  vapor 

MW121S 

Other  Streets  Area 

Soil  vapor 

MW122 

Other  Streets  Area 

Outdoor  Air 

150  Glen  Roof 

Other  Streets  Area 

Outdoor  Air 

01  150Glen 

Other  Streets  Area 

Outdoor  Air 

02  150Glen 

Other  Streets  Area 

Outdoor  Air 

05  T ufts 

Other  Streets  Area 

Outdoor  Air 

06  Tufts 

Notes: 

Table  summarizes  sample  locations  considered  in  the  Risk  Characterization 
See  text  for  a  summary  of  dataset  selection  decisions 
Boundaries  of  Exposure  Areas  are  depicted  in  Figure  RC-1 
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Table  RC-4 

Summary  of  Sample  Locations  within  each  Exposure  Area 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 


Exposure  Area 

Medium 

Sample  Location 

Within  Neighborhood  Streets 

Groundwater 

MW114 

Within  Neighborhood  Streets 

Groundwater 

MW115 

Within  Neighborhood  Streets 

Groundwater 

MW  102 

Within  Neighborhood  Streets 

Groundwater 

MW  103 

Within  Neighborhood  Streets 

Groundwater 

MW  105 

Within  Neighborhood  Streets 

Groundwater 

MW110 

Within  Neighborhood  Streets 

Groundwater 

MW111 

Within  Neighborhood  Streets 

Groundwater 

MW112A 

Within  Neighborhood  Streets 

Groundwater 

MW121D 

Within  Neighborhood  Streets 

Groundwater 

MW121S 

Within  Neighborhood  Streets 

Groundwater 

MW  122 

Within  Neighborhood  Streets 

Groundwater 

GEO-3 

Within  Neighborhood  Streets 

Groundwater 

GEO-4 

Within  Neighborhood  Streets 

Groundwater 

GEO-5 

Within  Neighborhood  Streets 

Groundwater 

GEO-6 

Within  Neighborhood  Streets 

Soil 

MW115 

Within  Neighborhood  Streets 

Soil 

MW  106 

Within  Neighborhood  Streets 

Soil 

MW  109 

Within  Neighborhood  Streets 

Soil 

MW110 

Within  Neighborhood  Streets 

Soil 

MW111 

Within  Neighborhood  Streets 

Soil 

MW112 

Within  Neighborhood  Streets 

Soil 

MW112A 

Within  Neighborhood  Streets 

Soil 

MW114 

Within  Neighborhood  Streets 

Soil 

SB121A 

Within  Neighborhood  Streets 

Soil 

MW  102 

Within  Neighborhood  Streets 

Soil 

MW  103 

Within  Neighborhood  Streets 

Soil 

MW  105 

Within  Neighborhood  Streets 

Soil 

MW121D 

Within  Neighborhood  Streets 

Soil 

MW  122 

Within  Neighborhood  Streets 

Soil 

GEO-4 

Within  Neighborhood  Streets 

Soil  vapor 

MW-106 

Within  Neighborhood  Streets 

Soil  vapor 

MW114 

Within  Neighborhood  Streets 

Soil  vapor 

MW115 

Within  Neighborhood  Streets 

Soil  vapor 

MW110 

Within  Neighborhood  Streets 

Soil  vapor 

MW111 

Within  Neighborhood  Streets 

Soil  vapor 

MW112 

Within  Neighborhood  Streets 

Soil  vapor 

MW112A 

Within  Neighborhood  Streets 

Soil  vapor 

MW121S 

Within  Neighborhood  Streets 

Soil  vapor 

MW  122 

Notes: 

Table  summarizes  sample  locations  considered  in  the  Risk  Characterization 
See  text  for  a  summary  of  dataset  selection  decisions 
Boundaries  of  Exposure  Areas  are  depicted  in  Figure  RC-1 
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Table  RC>5 
Toxicity  Information 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 
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Table  RC-6 

Summary  of  Exposure  Point  Concentrations 
50  T  ufts  Street 
Somerville,  MA 


NA=no  data  available  for  this  compound  in  this  medium 
**  =compound  not  a  COPC  for  this  medium 
***=medium  not  evaluated 

+=assumes  resident  in  basement  for  4  hrs  and  first  floor  for  20hrs 
****=assumes  worker  in  basement  for  1  hr  and  first  floor  for  7hrs 
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Summary  of  Exposure  Point  Concentrations 
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Somerville,  MA 


NA=no  data  available  for  this  compound  in  this  medium 
**  =compound  not  a  COPC  for  this  medium 
***=medium  not  evaluated 

+=assumes  resident  in  basement  for  4  hrs  and  first  floor  for  20hrs 
****=assumes  worker  in  basement  for  1  hr  and  first  floor  for  7hrs 


Table  RC-6 

Summary  of  Exposure  Point  Concentrations 
50  T  ufts  Street 
Somerville,  MA 


NA=no  data  available  for  this  compound  in  this  medium 
**  =compound  not  a  COPC  for  this  medium 
***=medium  not  evaluated 

+=assumes  resident  in  basement  for  4  hrs  and  first  floor  for  20hrs 
****=assumes  worker  in  basement  for  1hr  and  first  floor  for  7hrs 
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Summary  of  Exposure  Point  Concentrations 
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Summary  of  Exposure  Point  Concentrations 
50  Tufts  Street 
Somerville,  MA 


NA=no  data  available  for  this  compound  in  this  medium 
**  =compound  not  a  COPC  for  this  medium 
***=medium  not  evaluated 

+=assumes  resident  in  basement  for  4  hrs  and  first  floor  for  20hrs 
****=assumes  worker  in  basement  for  Ihr  and  first  floor  for  7hrs 
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Summary  of  Exposure  Point  Concentrations 
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Table  RC-6 

Summary  of  Exposure  Point  Concentrations 
50  T ufts  Street 
Somerville,  MA 


NA=no  data  available  for  this  cximpound  in  this  medium 
**  =compound  not  a  COPC  for  this  medium 
***=medium  not  evaluated 

+=assumes  resident  in  basement  for  4  hrs  and  first  floor  for  20hrs 
****=assumes  worker  in  basement  for  1hr  and  first  floor  for  7hrs 
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NA=no  data  available  for  this  compound  in  this  medium 
**  =compound  not  a  COPC  for  this  medium 
***=medium  not  evaluated 

+=assumes  resident  in  basement  for  4  hrs  and  first  floor  for  20hrs 
****=assumes  worker  in  basement  for  1hr  and  first  floor  for  7hrs 
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Summary  of  Exposure  Point  Concentrations 
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Somerville,  MA 


NA=no  data  available  for  this  compound  in  this  medium 
**  =compound  not  a  COPC  for  this  medium 
***=medium  not  evaluated 

+=assumes  resident  in  basement  for  4  hrs  and  first  floor  for  20hrs 
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Summary  of  Exposure  Point  Concentrations 
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NA=no  data  available  for  this  compound  in  this  medium 
**  =compound  not  a  COPC  for  this  medium 
***=medium  not  evaluated 

+=assumes  resident  in  basement  for  4  hrs  and  first  floor  for  20hrs 
****=assumes  worker  in  basement  for  1hr  and  first  floor  for  7hrs 
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Summary  of  Exposure  Point  Concentrations 
50  T ufts  Street 
Somerville,  MA 


NA=no  data  available  for  this  compound  in  this  medium 
**  =compound  not  a  COPC  for  this  medium 
***=medium  not  evaluated 

+=assumes  resident  in  basement  for  4  hrs  and  first  floor  for  20hrs 
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Summary  of  Exposure  Point  Concentrations 
50  T ufts  Street 
Somerville,  MA 


NA=no  data  available  for  this  compound  in  this  medium 
**  =compound  not  a  COPC  for  this  medium 
***=medium  not  evaluated 

+=assumes  resident  in  basement  for  4  hrs  and  first  floor  for  20hrs 
****=assumes  worker  in  basement  for  1hr  and  first  floor  for  7hrs 


Table  RC-7 

Exposure  Assumptions 
50  Tufts  Street,  Somerville,  MA 
UnlFirst  Corporation 


Medium 

Route 

Parameter 

Units 

Resident 

infant 

Resident 

Young 

Chiid 

Resident 

Older 

Child 

Resident 

Adult 

Resident 

TWA 

Value 

Source 

Comment 

Homebound 

Resident 

Value 

Source  Comment 

Incidental  Ingestion  & 

Soil 

Dermal  Contact 

Soil  Ingestion  Rate 

mg/d 

NE 

100 

50 

50 

a 

NE 

Soil  TWA  Ingestion  Rate 

mg-y/kg-d 

64 

b 

NE 

Median  values  for  face,  hands. 

forearms,  lower  legs,  and  feet  of 

Soil  Dermal  Contact  Skin  Exposed 

cm*/d 

NE 

2431 

4427 

5653 

a 

females 

NE 

Soil  TWA  Dermal  Contact  Skin  Exposed 

mg-cm^-y/kg-d-cin* 

659 

b 

NE 

Soil  Dermal  Contact  Adherence  Rate 

mg/cm* 

NE 

0.35 

0.14 

0.13 

0.35 

a 

NE 

Soil  Exposure  Frequency 

d/y 

NE 

150 

150 

150 

150 

a 

NE 

Soil  E)gx)sure  Period  -  Cancer 

y 

NE 

7 

7 

16 

30 

a 

NE 

Soil  Exposure  Period  -  Non-Cancer 

y 

NE 

7 

7 

16 

7 

a 

NE 

Soil  Averaging  Time  -  Cancer 

d 

NE 

25550 

25550 

25550 

25550 

a 

NE 

d 

NE 

2555 

2555 

5840 

2555 

a 

NE 

Ingestion  &  Dermal 

Groundwater 

Contact 

Groundwater  Ingestion  Rate 

Ud 

NE 

NE 

NE 

NE 

NE 

NE 

Groundwater  TWA  Ingestion  Rate 

L-y/kg-d 

Groundwater  Exposure  Freguency 

d/y 

NE 

NE 

NE 

NE 

NE 

NE 

Groundwater  Exposure  Period  -  Cancer 

y 

NE 

NE 

NE 

NE 

NE 

NE 

Groundwater  Exposure  Period  -  Non-Cancer 

y 

NE 

NE 

NE 

NE 

NE 

NE 

Groundwater  Averaging  Time  -  Cancer 

d 

NE 

NE 

NE 

NE 

NE 

NE 

Groundwater  Averaging  Time  -  Non-Cancer 

d 

NE 

NE 

NE 

NE 

NE 

NE 

Groundwater  Dermal  Contact  Skin  Exposed 

cm^ 

NE 

NE 

NE 

NE 

NE 

NE 

Groundwater  TWA  Dermal  Contact  Skin  Exposed 

cm*-y/kg 

NE 

NE 

NE 

NE 

NE 

NE 

Groundwater  Dermal  Contact  Exposure  Time 

hr/d 

NE 

NE 

NE 

NE 

NE 

NE 

Outdoor  Air 

Inhalation  of  Volatiles 

Outdoor  Air  Exposure  Time  -  Volatiles 

hr/d 

NE 

4 

4 

8 

6 

d 

Takes  into  account  indoor  exposures 

NE 

Outdoor  Air  Exposure  Freguency  -  Volatiles 

d/y 

NE 

150 

150 

150 

150 

e 

NE 

Outdoor  /Air  Exposure  Period  -  Cancer  -  Volatiles 

y 

1 

7 

7 

15 

30 

a 

NE 

Outdoor  Air  Exposure  Period  -  Non-Cancer  -  Volatiles 

y 

1 

7 

7 

15 

7 

a 

NE 

Outdoor  Air  Averaging  Time  -  Cancer  -  Volatiles 

d 

NE 

25550 

25550 

25550 

25550 

a 

NE 

Outdoor  Air  Averaging  Time  -  Non-Cancer  -  Volatiles 

d 

NE 

2555 

2555 

5475 

2555 

a 

NE 

Outdoor  Air 

Inhalation  of  Particulates 

Outdoor  Air  Inhalation  Rate  -  Particulates 

m^/hr 

NE 

0.4 

0.7 

1 

c 

Light  exertion 

NE 

Outdoor  /Air  TWA  Inhalation  Rate  -  Particulates 

m®-y/h-kg 

NE 

0.5 

b 

NE 

Outdoor  Air  PM1 0  -  Particulates 

ug/m® 

NE 

32 

32 

32 

32 

f 

NE 

Outdoor  Air  Exposure  Time  -  Particulates 

hr/d 

NE 

4 

4 

8 

6 

d 

Takes  into  account  indoor  exposures 

NE 

Outdoor  /Air  Exposure  Freguency  -  Particulates 

d/y 

NE 

150 

150 

150 

150 

e 

NE 

Outdoor  Air  Exposure  Period  -  Cancer  -  Particulates 

_ 

1 

7 

7 

15 

30 

a 

NE 

Outdoor  /Air  Exposure  Period  -  Non-Cancer  -  Particulates 

—1 

1 

7 

7 

15 

7 

a 

NE 

Outdoor  /Air  Averaging  Time  -  Cancer  -  Particulates 

d 

NE  , 

25550 

25550 

25550 

25550 

a 

NE 

Outdoor  /Air  Averaging  Time  -  Non-Cancer  -  Particulates 

d 

365 

2555 

2555 

5475 

2555 

a 

NE 

takes  into  account  outdoor  exposure 

Indoor  Air 

Inhalation  of  Volatiles 

Indoor  Air  Exposure  Time 

h/d 

24 

20/24 

20/24 

16/24 

d 

150d/y 

24 

d  1 00%  indoors:  No  outdoor  exposure 

takes  into  account  outdoor  exposure 

Indoor  /Air  Exposure  Freguency 

d/y 

365 

215/150 

215/150 

215/150 

d 

150d/y 

365 

d 

Indoor  Air  Exposure  Period  -  Cancer 

-JL 

1 

7 

7 

15 

a 

30 

a 

Indoor  /Air  Exposure  Period  -  Non-Cancer 

—1 

1 

7 

7 

15 

a 

7 

a 

Indoor  /Air  Averaging  Time  -  Cancer 

d 

365 

25550 

25550 

25550 

a 

25550 

a 

Indoor  Air  Averaging  Time  -  Non-Cancer 

d 

365 

2555 

2555 

5475 

a 

2555 

a 

General 

Body  Weight 

J<a 

17 

40 

59 

a 

a  -  MADEP  (2008).  available  from  http://www.mass.gov/dep/service/compliance/riskasmt.htm 
b  -  Time-weighted  average  calculated  using  the  foliowring  formula: 

c  -  MADEP  (1 995a).  /Appendices  to  the  Guidance  for  Disposal  Site  Risk  Characterization  -  In  support  of  the  Massachusetts 
Contingency  Plan.  Interim  Rnal  Policy.  WSC/ORS-95-141.  July,  1995. 
d  -  Professional  judgement 

e  -  Value  for  soil  exposure  ^  ..... 

f  -  MADEP  (2007).  Technical  Update:  Calculation  of  Risks  due  to  Inhalation  of  Particulates  by  Constructio.i  Workers.  Office 

of  Research  and  Standards.  Available  from  http-7/www.mass.gov/dep/service/compliance/riskasmt.htm  Revised  January 

2007. 

g  -  Value  for  constnxdion  worker 


Cf?  Yc  X  EPyc 

CP  TWA  = - - 


BWyc 

Vihere  : 

CR  =  Contact  Rate 

EP  =  Exposure  Period 

BW  =  Body  Weight 

TWA  =  Time  -  Weighted  Average 

YC  =  Young  Chiid 

OC  =  Cider  Child 

A  =  Adult 


CRqc  X  BPqc  CR  A  X  EPa 
BWoc  BWa 
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Table  R07 

Exposure  Assumptions 
50  Tufts  Street,  Somerville,  MA 
UnIFirst  Corporation 


Medium  Route 

Parameter  Units 

Commercial  / 

Industrial  Worker 
(Outdoor/Indoor) 

Value  Source  Comment 

Commercial  / 

Industrial  Worker 
(Indoor  Only) 

Value  Source  Comment 

Construction 

Worker 

Value  Source  Comment 

Incidental  Ingestion  & 

Soil  Dermal  Contact 

Soil  Ingestion  Rate  mg/d 

Soil  TWA  Ingestion  Rate  mq-v/kq-d 

50  a 

NE^  a 

100  a 

Soil  Dermal  Contact  Skin  Exposed  cm*/d 

Soil  TWA  Dermal  Contact  Skin  Exposed  mg-cm^-y/kg-dKini* 

Median  value  for  face,  hands, 
3473  a  forearms,  and  feet  of  females 

Median  value  for  face,  hands, 

NE  a  forearms,  and  feet  of  females 

Median  value  for  face,  hands, 
3473  a  forearms,  and  feet  of  females 

Soil  Dermal  Contact  Adherence  Rate  mq/cm^ 

0.03  a 

NE  a 

0.29  a 

Soil  Exposure  Frequency  d/y 

120  a 

NE  a 

130  a 

Soil  Exposure  Period  -  Cancer  y 

27  a 

NE  a 

1  a 

Soil  Exposure  Period  -  Non-Cancer  y 

27  a 

NE  a 

1  a 

Soil  Averaging  Time  -  Cancer  d 

25550  a 

NE  a 

25550  a 

Soil  Averaging  Time  -  Non-Cancer  d 

9855  a 

NE  a 

182  a 

Ingestion  &  Dermal 

Groundwater  Contact 

! 

1 

Groundwater  Ingestion  Rate  LJd 

Groundwater  TWA  Ingestion  Rate  L-y/kq-d 

NE 

NE 

NE  d 

NE 

Groundwater  Exposure  Frequency  d/y 

NE 

NE 

NE  d 

Groundwater  Exposure  Period  -  Cancer  y 

NE 

NE 

NE  a 

Groundwater  Exposure  Period  -  Non-Cancer  y 

NE  a 

Groundwater  Averaging  Time  -  Cancer  d 

NE 

NE 

NE  a 

Groundwater  Averaging  Time  -  Non-Cancer  d 

NE 

NE 

NE  a 

Groundwater  Dermal  Contact  Skin  Exposed  cm^ 

Groundwater  TWA  Dermal  Contact  Skin  Exposed  cm^-y/kq 

NE 

NE 

NE  a 

Groundwater  Dermal  Contact  Exposure  Time  hr/d 

NE 

NE 

NE  d 

Outdoor  Air  Inhalation  of  Volatiles 

j 

a 

i 

T 

1 

Outdoor  Air  Exposure  Time  -  Volatiles  hr/d 

Takes  into  account  indoor 

4  d  exposure 

NE  d 

8  d 

Outdoor  Air  Exposure  Frequency  -  Volatiles  d/y 

120  e 

NE  e 

130  d 

Outdoor  Air  Exposure  Period  -  Cancer  -  Volatiles  y 

27  a 

NE  a 

1  a 

Outdoor  Air  Exposure  Period  -  Non-Cancer  -  Volatiles  y 

27  a 

NE  a 

1  a 

Outdoor  Air  Averaging  Time  -  Cancer  -  Volatiles  d 

25550  a 

NE  a 

25550  a 

Outdoor  Air  Averaging  Time  -  Non-Cancer  -  Volatiles  d 

9855  a 

NE  a 

182  a 

joutdoor  Air  Inhalation  of  Particulates 

1 

1 

i 

i 

i 

1 

i 

1 

f 

Outdoor  Air  Inhalation  Rate  -  Particulates  m®/hr 

Outdoor  Air  TWA  Inhalation  Rate  -  Particulates  m®-y/h-kg 

1  c  Light  exertion 

NE  c 

NE 

4  a  Heavy  exertion 

Outdoor  Air  PM1 0  -  Particulates  ug/m^ 

32  f 

NE  f 

60  f 

Outdoor  Air  Exposure  Time  -  Particulates  hr/d 

Takes  into  account  indoor 

4  d  exposure 

NE  d 

8  d 

Outdoor  Air  Exposure  Frequency  -  Particulates  d/y 

120  a 

NE  a 

130  d  ^ 

Outdoor  Air  Exposure  Period  -  Cancer  -  Particulates  y 

27  a 

NE  a 

1  a 

Outdoor  Air  Exposure  Period  -  Non-Cancer  -  Particulates  y 

27  a 

NE  a 

1  a 

Outdoor  Air  Averaging  Time  -  Cancer  -  Particulates  d 

25550  a 

NE  a 

25550  a 

Outdoor  Air  Averaging  Time  -  Non-Cancer  -  Particulates  d 

9855  a 

NE  a 

182  a 

Indoor  Air  Inhalation  of  Volatiles 

Indoor  Air  Exposure  Time  h/d 

Takes  into  account  outdoor 

4/8  d  exposure  for  1 20  d/year 

8  d 

NE 

Indoor  Air  Exposure  Frequency  d/y 

Total  of  250  days;  Takes  into 

account  outdoor  exposure  for 
120/130  d  120  d/year 

250  d 

NE 

Indoor  Air  Exposure  Period  -  Cancer  y 

27  a 

27  a 

NE  ■ 

Indoor  Air  Exposure  Period  -  Non-Cancer  y 

27  a 

27  a 

NE 

Indoor  Air  Averaging  Time  -  Cancer  d 

25550  a 

25550  a 

NE 

Indoor  Air  Averaging  Time  -  Non-Cancer  d 

9855  a 

9855  a 

F3e  ~ 

NE  -  No  exposure  via  this  route 

Body  Weight  kg 

61  a 

61  a 

58  a 

a  -  MADEP  (2008).  available  from  http://www.mass.gov/dep/service/compliance/riskasmt.htm 
b  -  Time-weighted  average  calculated  using  the  following  formula: 

c  -  MADEP  (1 995a).  Appendices  to  the  Guidance  for  Disposal  Site  Risk  Characterization  -  In  support  of  the  Massachusetts 
Contingency  Plan.  Interim  Final  Policy.  WSC/ORS-95-141.  July,  1995. 
d  -  Professional  judgement 
e  -  Value  for  soil  exposure 

f  -  MADEP  (2007).  Technical  Update:  Calculation  of  Risks  due  to  Inhalation  of  Particulates  by  Construction  Workers.  Office 
of  Research  and  Standards.  Available  from  http://www.mass.gov/dep/service/compllance/riskasmt.htm  Revised  January 
2007. 

g  -  Value  for  construction  worker 


2  of  3 


•  *  ^ 


(iC4<r^^»o<4i^>{ 


^ - - - 


.^3 


►»%li 


twc£>ac  dlev4 

- a'ifist 


1  - 

o*t' .  V 

r't*. 

.  *^— '•^1  -  -  .-V 

^~-i.u..>£^ 


2!^ 


rw»  V  e»!?r 

J^V-  -L 


•»«i-  i-^r 


- - T-r 

VI  t»  mag^^ri  *  4p  «i4  iMf 


— ^  .A»: 


-ift-  ^ 


E-J* 


«t1  .;■c^_ 

. ETViorujci*  ■• . r  ^u>  ,  *>- wii 


ISff^m 

1 4%r-i9<qpaAM.ft 

ii  <t 

_  _ _ ^  ^sa0*O '^3^MM’ a 

.  ^  yaiTS  Ai^diNM  .>^  irMpT  lOj 

^"*gM  -  ^ 


Table  RC-7 

Exposure  Assumptions 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 


c  -  MADEP  (1995a).  Appendices  to  the  Guidance  for  Disposal  Site  Risk  Characterization  -  In  support  of  the  Massachusetts 
Contingency  Plan.  Interim  Final  Policy.  WSC/ORS-95-141.  July,  1995. 
d  -  Professional  judgement 
e  -  Value  for  soil  exposure 

f  -  MADEP  (2007).  Technical  Update;  Calculation  of  Risks  due  to  Inhalation  of  Particulates  by  Construction  Workers.  Office 
of  Research  and  Standards.  Available  from  http://www.mass.gov/dep/service/compliance/riskasmt.htm  Revised  January 
2007. 

g  -  Value  for  construction  worker 
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Table  RC-8 

Relative  Absorption  Factors 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 


Compound 

Relative 
Absorption 
Factor  Soil 
Ingestion  Non- 
Cancer 
Chronic 

Relative 
Absorption 
Factor  Soil 
Dermal  Non- 
Cancer 
Chronic 

Relative 
Absorption 
Factor  Soil 
Ingestion  Non- 
Cancer 
Subchronic 

Relative 
Absorption 
Factor  Soil 
Dermal  Non- 
Cancer 
Subchronic 

Relative 
Absorption 
Factor  Soil 
Ingestion 
Cancer 

Relative 
Absorption 
Factor  Soil 
Dermal  Cancer 

Relative 
Absorption 
Factor  Water 
Ingestion  Non- 
Cancer 
Subchronic 

Relative 
Absorption 
Factor  Water 
Ingestion  Non- 
Cancer 
Chronic 

Relative 
Absorption 
Factor  Water 
Ingestion 
Cancer 

Relative 
Absorption 
Factor  Water 
Dermal  Cancer 

Relative 
Absorption 
Factor  Water 
Dermal  Non- 
Cancer 
Chronic 

Relative 
Absorption 
Factor  Water 
Dermal  Non- 
Cancer 
Subchronic 

Relative 
Absorption 
Factor  Air 
Inhalation 
Cancer 

Relative 
Absorption 
Factor  Air 
inhalation  Non 
Cancer 
Chronic 

Relative 
Absorption 
Factor  Air 
Inhalation  Non 
Cancer 
Subchronic 

Carbon  tetrachloride 

1 

0.1 

1 

0.1 

1 

0.1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Chloroethane 

1 

0.1 

1 

0.1 

NC 

NC 

1 

1 

NC 

NC 

1 

1 

NC 

1 

1 

Chloroform 

1 

0.1 

1 

0.1 

NA 

NA 

1 

1 

NC 

NC 

1 

1 

1 

1 

1 

Dichloroethane.l.t- 

1.3 

0.13 

1.3 

0.13 

NC 

NC 

1.3 

1.3 

NC 

NC 

1 

1 

NC 

1 

1 

Dichloroethene,  cis-1 ,2- 

1 

0.1 

1 

0.1 

NC 

NC 

1 

1 

NC 

NC 

1 

1 

NC 

1 

1 

Dichloroethene,1,1- 

1 

0.1 

1 

0.1 

NC 

NC 

1 

1 

NC 

NC 

1 

1 

1 

1 

1 

Tetrachloroethene 

1 

0.1 

1 

0.1 

1 

0.1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Trans-1 ,2-Dichloroethene 

1 

0.1 

1 

0.1 

NC 

NC 

1 

1 

NC 

NC 

1 

1 

NC 

1 

1 

T  richloroethane.t  ,1,1- 

1 

0.1 

1 

0.1 

NC 

NC 

1 

1 

NC 

NC 

1 

1 

NC 

1 

1 

Trichloroethene 

1 

0.1 

1 

0.1 

1 

0.1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Vinyl  chloride 

1 

0.1 

1 

0.1 

1.5 

0.16 

1 

1 

1.5 

1 

1 

1 

1 

1 

1 

Notes: 

NC  -  Not  calculated 

Values  obtained  from  MassDEP. 
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Table  RC-9 

Chemical/Physical  Properties 
50  Tufts  Street,  Somerville,  MA 
UnlRrst  Corporation 


Compound 

S 

Solubility 

Solubility  (ug/L) 

(ug/L)  Source 

H 

Henry’s  Law 
Henry’s  Law  Constant 

Constant  (atm- 

(atnt-  m^/mole) 

m*/mole)  Source 

H’ 

Henry’s  Law 

Henry’s  Law  Constant 

Constant  (dimensionless) 

(dimensionless)  Source 

MW 

Molecular 

Molecular  Weight 
Weight  (g/mole) 

(g/mole)  Source 

VP 

Vapor 

Vapor  Pressure 

Pressure  (mm  Hg) 
(mm  Hg)  Source 

logKow 

Log(Octanol 
Log(Octanol-  Water 

Water  Partition 

Partition  Coefficient 
Coefficient  (cm®/g)) 

(cm^/g))  Source 

Koc 

Organic 
Organic  Carbon- 

Carbon-  Water 

Water  Partition 

Partition  Coefficient 
Coefficient  (cm^/g) 

(cm^q)  Source 

MP 

Melting 
Melting  Point 

Point  (degrees  C) 
(degrees  C)  Source 

Cm! 

Soil  Saturation  Soil  Saturation 

Concentration  Concentration 

(ma/kq)  (mg/kq)  Source 

Kp 

Dermal 

Dermal  Permeability 

Permeability  Constant 

Constant  (cm/hr) 

(cm/hr)  Source 

Carbon  tetrachloride 

Chloroethane 

Chloroform 

Dichloroethane,  1 , 1 - 
Dichloroethene,  ds-l  ,2- 
Dichloroethene,1 ,1  - 
T  etrachloroethene 

Trans-1 ,2-Dichloroethene 

T  richloroethane,1 ,1,1- 
T  richloroethene 
v'inyl  chloride 

7.93E+05  1 

6.71  E+06  1 

7.95E+06  1 

5.04E+06  1 

6.41  E+06  1 

2.42E+06  1 

2.06E+05  1 

4.52E+06  1 

1 .29E+06  1 

1.28E+06  1 

8.80E+06  1 

2.76E-02  1 

1.1  IE-02  1 

3.67E-03  1 

5.62E-03  1 

4.08E-03  1 

2.61  E-02  1 

1.77E-02  1 

9.38E-03  1 

1 .72E-02  1 

9.85E-03  1 

2.78E-02  1 

1 E+00  1 

4E-01  7 

2E-01  1 

2E-01  1 

2E-01  1 

1 E+00  1 

7E-01  1 

4E-01  1 

7E-01  1 

4E-01  1 

1E+00  1 

154  2 

64.52  7 

119  2 

99  2 

97  2 

97  2 

166  2 

97  2 

133  2 

131  2 

63  2 

113  7 

1010  1 

160  7 

234  7 

202  7 

591  7 

19  7 

331  7 

100  7 

77  7 

2580  7 

2.83  4 

1.43  7 

1.97  4 

1.79  4 

1.76  3 

1.48  4 

3.4  4 

2.09  4 

2.49  4 

2.42  4 

1.62  4 

1 .5E+02  5 

2.4E+01  7 

5.3E+01  5 

5.3E+01  5 

3.6E+01  5a 

6.5E+01  5 

2.7E+02  5 

3.8E+01  5 

1 .4E+02  5 

9.4E+01  5 

1 .9E+01  5a 

-23  3 

-138.7  7 

-63.6  3 

-96.9  3 

-80  3 

-122.5  3 

-22.3  3 

-49.8  3 

-30.4  3 

-84.7  3 

-153.7  3 

9.70E+02  7 

1 .50E+03  7 

3.52E+03  7 

2.34E+03  7 

2.21  E+03  7 

1 .67E+03  7 

3.76E+02  7 

1 .81  E+03  7 

1 .34E+03  7 

9.49E+02  7 

3.73E+03  7 

1 .6E-02  1 

6.1E-03  7 

6.8E-03  1 

6.7E-03  1 

6.6E-03  6 

4.3E-03  1 

3.3E-02  1 

1 .1  E-02  1 

1.3E-02  1 

1 .2E-02  1 

8.2E-03  1 

Notes: 

1  Syracuse  Research  Corporation  (httpyAvww.syrres.com/esc/physdemo.htm) 

2  ATSDR,  Toxicological  Profile  for _ Agency  for  Toxic  Substances  and  Disease  Registry,  U.S.  Public  Health  Service. 

3  US  EPA  Soil  Screening  Guidance:  Technical  Background  Document,  EPA/540/R95/1 28,  May  1996 

4  OSHA  Documentation  of  TLV  -TWA 

5  Measured  Koc  from  the  SSL  Guidance,  Table  39 
5a  Calculated  Koc  from  the  SSL  Guidance,  Table  39 

6  httpy/chemfinder.cambridgesoft.com 

7  Risk  Assessment  Information  System  (RAIS),  http://rais.oml.gov/ 
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Table  RC-9 

Chemical/Physical  Properties 
50  Tufts  Street,  Somerville,  MA 
UniRrst  Corporation 


Compound 

D. 

Diffusivity 
In  Air 
(cm*/sec) 

Diffusivity 
in  Air 
(cm*/sec) 
Source 

D* 

Diffusivity 
in  Water 
(cm*/sec) 

Diffusivity 
in  Water 
(cm^/sec) 
Source 

tn 

Henry's  Law 

Henry's  Law  Constant 
Constant  Reference 
Reference  Temperature 
Temperature  (degrees  C) 
(degrees  C)  Source 

BP 

Normal 

Boiling 

Point 

(degrees 

K) 

Normal 
Bolling 
Point 
(degrees 
K)  Source 

Critical 

Critical  Temperature 
Temperature  (degrees  K) 
(degrees  K)  Source 

AHv^ 

Enthalpy  of 
Vaporization 
at  Normal 
Boiling  Point 
(cal/mole) 

Enthalpy  of 
Vaporization 
at  Normal 
Boiling  Point 
(cal/mole) 
Source 

Cartion  tetrachloride 

7.80E-02 

7 

8.80E-06 

7 

25 

7 

349.9 

7 

556.6 

7 

7127 

7 

Chloroethane 

2.71  E-01 

7 

1.15E-05 

7 

24 

7 

285.45 

7 

460.15 

7 

24.65 

7 

Chloroform 

1.04E-01 

7 

1  .OOE-05 

7 

25 

7 

334.32 

7 

536.4 

7 

6988 

7 

Dichloroethane.l  ,1  - 

7.42E-02 

7 

1 .05E-05 

7 

25 

7 

330.55 

7 

523 

7 

6895 

7 

Dichloroethene,  ds-l  ,2- 

7.36E-02 

7 

1.13E-05 

7 

25 

7 

333.65 

7 

544 

7 

7192 

7 

Dichloroethene,1 ,1  - 

9.00E-02 

7 

1 .04E-05 

7 

25 

7 

304.75 

7 

576.05 

7 

6247 

7 

T  etrachloroethene 

7.20E-02 

7 

8.20E-06 

7 

25 

7 

394.4 

7 

620.2 

7 

8288 

7 

Trans-1 ,2-Dichloroethene 

7.07E-02 

7 

1.19E-05 

7 

25 

7 

320.85 

7 

516.5 

7 

6717 

7 

Trichloroethane.l  ,1 ,1  - 

7.80E-02 

7 

8.80E-06 

7 

25 

7 

347.24 

7 

545 

7 

7136 

7 

Trichloroethene 

7.90E-02 

7 

9.10E-06 

7 

25 

7 

360.36 

7 

544.2 

7 

7505 

7 

Vinyl  chloride 

1 .06E-01 

7 

1 .23E-06 

7 

25 

7 

259.25 

7 

432 

7 

5250 

7 

Notes: 

1  Syracuse  Research  Corporation  (http://www.syrres.com/esc/physdemo.htm) 

2  ATSDR,  Toxicological  Profile  for _ Agency  for  Toxic  Substances  and  Disease  Registry,  U.S.  Public  Health  Service. 

3  US  EPA  Soil  Screening  Guidance:  Technical  Background  Document,  EPA/540/R95/128,  May  1996 

4  OSHA  Documentation  of  TLV  -TWA 

5  Measured  Koc  from  the  SSL  Guidance,  Table  39 

5a  Calculated  Koc  from  the  SSL  Guidance,  T able  39 

6  http://chemfinder.cambridgesoft.com 

7  Risk  Assessment  Information  System  (RAIS),  http://rais.oml.gov/ 


AHv,ts 


Effective 


Effective 


Enthalpy  of 
Vaporization 
at  Avg  GW 
Temp 

*  (cal/mole) 


Henry's  Law 
Constant  at 
Avg  GW  Temp 
(atm-m^/mol) 


Henry's  Law 
Constant  at 
Avg  GW 
Temp 

(conc/conc) 


Diffusivity  in 
Vadose  Zone 
Layer  A  (adj 
to  bidg) 


Diffusivity  in 
Vadose  Zone 
Layer  B 
(intermediate) 


Effective 
Diffusivity 
in  Vadose 
Zone  Total 


Effective 
Diffusivity 
in  Crack 


(cm^/sec) 


Effective 
Diffusivity 
in  Capillary 
Zone 


Effective 

Diffusivity 

Total 


(cm^/sec) 


(cm^/sec) 


Source 

Dilution 

Factor 

(unitless) 


7859 

25 

7554 

7450 

7734 

6392 

9553 

7136 

7885 

8557 

5000 


1 .37E-02 
1.1  IE-02 
1 .87E-03 
2.89E-03 
2.04E-03 
1 .47E-02 
7.53E-03 
4.96E-03 
8.50E-03 
4.58E-03 
1.78E-02 


5.88E-01 
4.77E-01 
8.04E-02 
1.24E-01 
8.79E-02 
6.34E-01 
3.24E-01 
2.13E-01 
3.66E-01 
1 .97E-01 
7.65E-01 


1 .54E-02 
5.35E-02 
2.05E-02 
1 .46E-02 
1 .45E-02 
1 .78E-02 
1 .42E-02 
1 .40E-02 
1 .54E-02 
1 .56E-02 
2.09E-02 


1 .54E-02 
5.35E-02 
2.05E-02 
1 .46E-02 
1 .45E-02 
1 .78E-02 
1 .42E-02 
1 .40E-02 
1 .54E-02 
1 .56E-02 
2.09E-02 


1 .54E-02 
5.35E-02 
2.05E-02 
1 .46E-02 
1 .45E-02 
1.78E-02 
1 .42E-02 
1.40E-02 
1 .54E-02 
1 .56E-02 
2.09E-02 


5.35E-02 
2.05E-02 
1 .46E-02 
1 .45E-02 
1 .78E-02 
1 .42E-02 
1 .40E-02 
1 .54E-02 
1 .56E-02 
2.09E-02 


1 .32E-03 
4.57E-03 
1 .76E-03 
1 .26E-03 
1 .25E-03 
1 .52E-03 
1 .21 E-03 
1.19E-03 
1 .32E-03 
1 .33E-03 
1.79E-03 


5.69E-03 
1 .98E-02 
7.60E-03 
5.42E-03 
5.39E-03 
6. 56  E-03 
5.25E-03 
5.16E-03 
5.69E-03 
5.77E-03 
7.73E-03 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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Table  RC-10 
Risk  Summary 

Current  Exposures:  Commercial  Worker  at  The  Property 
SO  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 


Exposure  Pathways 

Non-Carcinogenic  Risk 

Carcinogenic  Risk 

Outdoor  Pathways  for  Indoor/Outdoor  Commercial  Worker 

Soil  ingestion  and  dermal 

1E-04 

3E-08 

Soil  particulate 

5E-07 

1E-10 

Ambient  Air  (outdoor  data) 

2E-03 

1E-06 

Cumulative  Risk  without  Indoor  Air 

2E-03 

1E-06 

Indoor  Air  Inhalation  Pathway  for  Indoor/Outdoor  Commercial  Worker 

Office  space 

5E-03 

5E-06 

Warehouse  and  garage 

4E-03 

4E-06 

Indoor  Air  Inhalation  Pathway  for  Full-time  Indoor  Commercial  Worker 

Office  space 

6E-03 

7E-06 

Warehouse  and  garage 

6E-03 

5E-06 

Cumulative  Outdoor  and  Indoor  Pathways  for  Indoor/Outdoor  Commercial 
Worker 

. 

Average  of  50  Tufts  Outdoor  Air  (office  average) 

6E-03 

7E-06 

Average  of  50  Tufts  Outdoor  Air  (warehouse  and  garage  average) 

6E-03 

5E-06 

50  Tufts  Commercial  Current 
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Table  RC-11 
Risk  Summary 

Current  Exposures:  Landscaper  at  The  Property 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 


Exposure  Pathways 

Non-Carcinogenic  Risk 

Carcinogenic  Risk 

Outdoor  Pathways 

Soil  ingestion  and  dermal 

IE-05 

2E-08 

Soil  particulate 

2E-07 

4E-10 

Ambient  Air  (outdoor  data) 

6E-04 

6E-07 

Cumulative  Risk 

6E-04 

7E-07 

Table  RC10  through  RC35  updated  29March2011.xls,  50  Tufts  Landscaper  current 
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Table  RC-12 
Risk  Summary 

Future  Exposures:  Future  Resident  at  The  Property 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 


Exposure  Pathways 

Non-Carcinogenic  Risk 

Carcinogenic  Risk 

Outdoor  Pathways 

Soil  ingestion  and  dermal 

5E-03 

5E-07 

Soil  particulate 

2E-06 

1E-09 

Ambient  Air  (Outdoor  data) 

2E-03 

3E-06 

Cumulative  Risk 

7E-03 

3E-06 

Table  RC10  through  RC35  updated  29March2011.xls,  50  Tufts  Future  Resident 
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Table  RC-13 
Risk  Summary 

Future  Exposures:  Commercial  Worker  at  The  Property 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 


Exposure  Pathways 

Non-Carcinogenic  Risk 

Carcinogenic  Risk 

Outdoor  Pathways 

Soil  ingestion  and  dermal 

4E-04 

8E-08 

Soil  particulate 

2E-06 

4E-10 

Ambient  Air  (outdoor  data) 

2E-03 

IE-06 

Cumulative  Risk 

2E-03 

1E-06 

Table  RC10  through  RC35  updated  29March2011.xls,  50  Tufts  Commercial  Future 
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Table  RC-14 
Risk  Summary 

Future  Exposures:  Landscaper  at  The  Property 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 


Exposure  Pathways 

Non-Carcinogenic  Risk 

Carcinogenic  Risk 

Outdoor  Pathways 

Soil  ingestion  and  dermal 

3E-05 

6E-08 

Soil  particulate 

5E-07 

1E-09 

Ambient  Air  (outdoor  data) 

6E-04 

6E-07 

Cumulative  Risk 

6E-04 

7E-07 

Table  RC10  through  RC35  updated  29March2011.xls,  50  Tufts  Landscaper  Future 
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Table  RC-15 
Risk  Summary 

Future  Exposures:  Construction  Worker  at  The  Property 
50  Tufts  Street,  Somervilie,  MA 
UniFirst  Corporation 


Exposure  Pathways 

Non-Carcinogenic  Risk 

Carcinogenic  Risk 

Outdoor  Pathways 

Soil  ingestion  and  dermal 

3E-04 

1E-08 

Soil  particulate 

5E-06 

2E-10 

Excavation  Air  (average  of  ambient  air  values  predicted  from  soil, 

groundwater  and  soil  vapor  data) 

6E-01 

1E-05 

Cumulative  Risk 

6E-01 

1E-05 

Table  RC10  through  RC35  updated  29March2011.xls,  50  Tufts  Construction 
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Table  RC-16 
Risk  Summat7 

Future  Exposures:  Utility  Worker  at  The  Property 
50  Tufts  Street,  Somervilie,  MA 
UniFirst  Corporation 


Exposure  Pathways 

Non-Carcinogenic  Risk 

Carcinogenic  Risk 

Outdoor  Pathways 

Soil  ingestion  and  dermal 

1E-06 

5E-10 

Soil  particulate 

2E-08 

7E-12 

Groundwater  ingestion  and  dermal 

1E-02 

8E-07 

Trench  Air  (average  of  ambient  air  values  predicted  from  soil, 

groundwater  and  soil  vapor  data) 

1E-02 

1E-06 

Cumulative  Risk 

2E-02 

2E-06 

Table  RC10  through  RC35  updated  29March201 1.xls,  50  Tufts  Utility 
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Table  RC-17 
Risk  Summary 

Current  and  Future  Exposures:  Resident  at  60  Tufts  Street 
50  Tufts  Street,  Somerviiie,  MA 
UniFirst  Corporation 


Exposure  Pathways 

Non-Carcinogenic  Risk 

Carcinogenic  Risk 

Outdoor  Pathways 

Soil  inqestion  and  dermal 

6E-04 

9E-08 

Soil  particulate 

2E-07 

IE-10 

Ambient  Air  (outdoor  data) 

2E-03 

7E-07 

Cumulative  Outdoor  Risk 

2E-03 

8E-07 

Resident  Indoor  Air  Risks  for  each  property 

60  Tufts  Street,  Unit  4'  '' 

3E-02 

8E-06 

Homebound  Resident  Indoor  Air  Risks  for  each  property 

60  Tufts  Street,  Unit  4^'^ 

3E-02 

9E-06 

Resident  Cumulative  Indoor  and  Outdoor  Pathways 

60  Tufts  Street,  Unit  4 

3E-02 

9E-06 

Notes: 

Values  presented  for  "Cumulative  Indoor  and  Outdoor  Pathways"  consider  indoor/outdoor  exposures 
Homebound  Resident  assumes  exposure  only  to  indoor  pathways 
^Temporal  average  concentrations  were  used  to  calculate  indoor  air  risks. 

^Assumes  30  year  exposure. 


Table  RC10  through  RC35  updated  29March2011.xls,  60  Tufts  Resident 
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Table  RC-18 
Risk  Summary 

Future  Exposures:  Commercial  Worker  at  60  Tufts  Street 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 


Exposure  Pathways 

Non-Carcinogenic  Risk 

Carcinogenic  Risk 

Outdoor  Pathways 

Soil  inqestion  and  dermal 

4E-05 

1E-08 

Soil  particulate 

2E-07 

4E-11 

Ambient  Air  (outdoor  air) 

1E-03 

4E-07 

Cumulative  Risk 

1E-03 

4E-07 

Table  RC10  through  RC35  updated  29March201 1  .xls,  60  Tufts  Commercial  future 
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Table  RC-19 
Risk  Summary 

Future  Exposures:  Construction  Worker  at  60  Tufts  Street 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 


Exposure  Pathways 

Non-Carcinogenic  Risk 

Carcinogenic  Risk 

Outdoor  Pathways 

Soil  ingestion  and  dermal 

7E-05 

2E-09 

Soil  particulate 

1E-06 

2E-11 

Excavation  Air  (average  of  soil,  groundwater  and  soil  vapor) 

3E-04 

9E-09 

Cumulative  Risk 

4E-04 

1E-08 

Table  RC10  through  RC35  updated  29March201 1  .xls,  60  Tufts  Construction 
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Table  RC-20 
Risk  Summary 
Indoor  Air  Risks 

Current  Exposures:  Resident  in  Alston  Street  Area 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 


Exposure  Pathways 

Non-Carcinogenic  Risk 

Carcinogenic  Risk 

Resident  Outdoor  Pathways 

Soil  ingestion  and  dermal 

7E-04 

1E-07 

Soil  particulate 

3E-07 

1E-10 

Ambient  Air  (outdoor  data) 

2E-03 

4E-07 

Cumulative  Outdoor  Risk 

2E-03 

5E-07 

Notes: 

Values  presented  for  "Cumulative  Indoor  and  Outdoor  Pathways"  consider  indoor/outdoor  exposures 


Alston  Current  Resident 
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Table  RC-21 
Risk  Summary 
Indoor  Air  Risks 

Future  Exposures;  Resident  in  Alston  Street  Area 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 


Exposure  Pathways 

Non-Carcinogenic  Risk 

Carcinogenic  Risk 

Resident  Outdoor  Pathways 

Soil  ingestion  and  dermal 

5E-04 

8E-08 

Soil  particulate 

2E-07 

IE-10 

Ambient  Air  (outdoor  data) 

2E-03 

4E-07 

Cumulative  Outdoor  Risks 

2E-03 

5E-07 

Notes: 

Values  presented  for  "Cumulative  Indoor  and  Outdoor  Pathways"  consider  indoor/outdoor  exposures 


Alston  Future  Resident 
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Table  RC-22 
Risk  Summary 

Future  Exposures:  Commercial  Worker  in  Alston  Street  Area 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 


Exposure  Pathways 

Non-Carcinogenic  Risk 

Carcinogenic  Risk 

Outdoor  Pathways 

Soil  ingestion  and  dermal 

4E-05 

1E-08 

Soil  particulate 

2E-07 

4E-11 

Ambient  Air  (outdoor  air) 

IE-03 

2E-07 

Cumulative  Outdoor  Risk 

1E-03 

2E-07 

Table  RC10  through  RC35  updated  29March2011.xls,  Alston  Future  Commercial 
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Table  RC-23 
Risk  Summary 

Future  Exposures:  Construction  Worker  in  Alston  Street  Area 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 


Exposure  Pathways 

Non-Carcinogenic  Risk 

Carcinogenic  Risk 

Outdoor  Pathways 

Soil  ingestion  and  dermal 

8E-05 

2E-09 

Soil  particulate 

1E-06 

2E-11 

Excavation  Air  (average  of  soil,  groundwater  and  soil  vapor) 

2E-04 

3E-09 

Cumulative  Risk 

3E-04 

5E-09 

Table  RC10  through  RC35  updated  29March201 1.xls,  Alston  Construction  wkr 
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Table  RC-24 
Risk  Summary 
Indoor  Air  Risks 

Current  Exposures:  Resident  in  Tufts  Street  Area 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 


Exposure  Pathways 

Non-Carcinogenic  Risk 

Carcinogenic  Risk 

Resident  Outdoor  Pathways 

Soil  ingestion  and  dermal 

9E-04 

IE-07 

Soil  particulate 

4E-07 

2E-10 

Ambient  Air  (outdoor  air) 

2E-03 

2E-06 

Cumulative  Outdoor  Risk 

3E-03 

2E-06 

Resident  Indoor  Air  Risks  for  each  property 

9  Tufts  Street  -  Left  Unit""'^ 

2E-02 

8E-06 

9  Tufts  Street  -  Right  Unit^’^ 

2E-02 

2E-05 

11  -1 3  T ufts  Street 

2E-02 

7E-06 

17  Tufts  Street^'^ 

3E-02 

2E-05 

19  Tufts  Street^'^ 

3E-02 

2E-05 

23  Tufts  Street^’^ 

2E-02 

4E-06 

25  Tufts  Street^'^ 

2E-02 

IE-05 

27  Tufts  Street^'^ 

2E-02 

5E-06 

Homebound  Resident  Indoor  Air  Risks  for  each  property 

9  Tufts  Street  -  Left  Unit^’^ 

3E-02 

9E-06 

9  Tufts  Street  -  Right  Unit^'^ 

3E-02 

2E-05 

11-13  Tufts  Street^’^ 

3E-02 

7E-06 

17  Tufts  Street^'^ 

3E-02 

2E-05 

19  Tufts  Street^'^ 

3E-02 

2E-05 

23  Tufts  Street^'^ 

3E-02 

5E-06 

25  Tufts  Street^  ^ 

3E-02 

IE-05 

27  Tufts  Street^'^ 

3E-02 

5E-06 

Resident  Cumulative  Indoor  and  Outdoor  Pathways 

9  Tufts  Street  -  Left  Unit 

3E-02 

IE-05 

9  Tufts  Street  -  Right  Unit 

3E-02 

2E-05 

11-13  Tufts  Street 

3E-02 

8E-06 

17  Tufts  Street 

3E-02 

2E-05 

19  Tufts  Street 

3E-02 

2E-05 

23  Tufts  Street 

.  3E-02 

6E-06 

25  Tufts  Street 

3E-02 

IE-05 

27  Tufts  Street 

3E-02 

7E-06 

Notes: 

Values  presented  for  "Cumulative  Indoor  and  Outdoor  Pathways"  consider  indoor/outdoor  exposures 
Homebound  Resident  assumes  exposure  only  to  indoor  pathways 

’Not  enough  data  to  calculate  a  temporal  average,  therefore  maximum  concentrations  were  used  to  calculate  indoor  air  risks. 
^Temporal  average  concentrations  were  used  to  calculate  indoor  air  risks. 

^Assumes  30  year  exposure. 


Along  Tufts  St  CurrentResident 
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Table  RC-25 
Risk  Summary 
Indoor  Air  Risks 

Future  Exposures:  Resident  in  Tufts  Street  Area 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 


Exposure  Pathways 

Non-Carcinogenic  Risk 

Carcinogenic  Risk 

Resident  Outdoor  Pathways 

Soil  ingestion  and  dermal 

5E-04 

6E-08 

Soil  particulate 

2E-07 

8E-11 

Ambient  Air  (outdoor  air) 

2E-03 

2E-06 

Cumulative  Outdoor  Risks 

2E-03 

2E-06 

Resident  Indoor  Air  Risks  for  each  property 

9  Tufts  Street  -  Left  Unit^’^ 

2E-02 

8E-06 

9  Tufts  Street  -  Right  Unit^'^ 

2E-02 

2E-05 

11-13  Tufts  Street^'^ 

2E-02 

7E-06 

17  Tufts  Street^'^ 

3E-02 

2E-05 

19  Tufts  Street^'^ 

3E-02 

2E-05 

23  Tufts  Street^’^ 

2E-02 

4E-06 

25  Tufts  Street^"^ 

2E-02 

IE-05 

27  Tufts  Street^'-" 

2E-02 

5E-06 

Homebound  Resident  Indoor  Air  Risks  for  each  property 

9  Tufts  Street  -  Left  Unit^’^ 

3E-02 

9E-06 

9  Tufts  Street  -  Right  Unit^'^ 

3E-02 

2E-05 

11-13  Tufts  Street^'^ 

3E-02 

7E-06 

17  Tufts  Street^’^ 

3E-02 

2E-05 

19  Tufts  Street^'^ 

3E-02 

2E-05 

23  Tufts  Street^'^ 

3E-02 

5E-06 

25  Tufts  Street^’^ 

3E-02 

IE-05 

27  Tufts  Street^'^ 

3E-02 

5E-06 

Resident  Cumulative  Indoor  and  Outdoor  Pathways 

9  Tufts  Street  -  Left  Unit 

3E-02 

9E-06 

9  Tufts  Street  -  Right  Unit 

3E-02 

2E-05 

11-13  Tufts  Street 

3E-02 

8E-06 

17  Tufts  Street 

3E-02 

2E-05 

19  Tufts  Street 

3E-02 

2E-05 

23  Tufts  Street 

3E-02 

6E-06 

25  Tufts  Street 

3E-02 

IE-05 

27  Tufts  Street 

3E-02 

7E-06 

Notes: 

Bolded  values  exceed  MassDEP  acceptable  risk  limits 

Values  presented  for  "Cumulative  Indoor  and  Outdoor  Pathways"  consider  indoor/outdoor 
Homebound  Resident  assumes  exposure  only  to  indoor  pathways 

^Not  enough  data  to  calculate  a  temporal  average,  therefore  maximum  concentrations  were  used  to  calculate  indoor  air  risks. 
^Temporal  average  concentrations  were  used  to  calculate  indoor  air  risks. 

^Assumes  30  year  exposure. 


Along  Tufts  St  Future  Resident 
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Table  RC-26 
Risk  Summary 

Future  Exposures:  Commercial  in  Tufts  Street  Area 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 


Exposure  Pathways 

Non-Carcinogenic  Risk 

Carcinogenic  Risk 

Outdoor  Pathways 

Soil  ingestion  and  dermal 

3E-05 

1E-08 

Soil  particulate 

1E-07 

3E-11 

Ambient  Air  (average  of  outdoor  air) 

IE-03 

8E-07 

Cumulative  Outdoor  Risk 

1E-03 

8E-07 

Table  RC10  through  RC35  updated  29March2011.xls,  Along  Tufts  St.  Future  Commerc. 
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Table  RC-27 
Risk  Summary 

Future  Exposures:  Construction  Worker  in  Tufts  Street  Area 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 


Exposure  Pathways 

Non-Carcinogenic  Risk 

Carcinogenic  Risk 

Outdoor  Pathways 

Soil  ingestion  and  dermal 

5E-05 

1E-09 

Soil  particulate 

8E-07 

1E-11 

Excavation  Air  (average  of  soil,  groundwater  and  soil  vapor) 

3E-03 

1E-06 

Cumulative  Outdoor  Risk 

3E-03 

1E-06 

Table  RC10  through  RC35  updated  29March201 1.xls,  Along  Tufts  St  Construction 
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Indoor  Air  Risks 

Current  Exposures:  Resident  in  Other  Streets  Area 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 
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Other  Streets  Current  Resident 


Table  RC-29 
Risk  Summary 
Indoor  Air  Risks 

Current  Exposures:  Commercial  Worker  in  Other  Streets  Area 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 


Outdoor  Exposure  Pathways 

Non-Carcinogenic  Risk 

Carcinogenic  Risk 

Outdoor  Pathways 

Soil  inqestion  and  dermal 

IE-04 

2E-08 

Soil  particulate 

5E-07 

7E-11 

Ambient  Air  (average  of  outdoor  air)  

2E-03 

3E-07 

Cumulative  Outdoor  Risks 

2E-03 

3E-07 

Indoor  Air  Risks  for  each  Commercial  Property 

1 63  Glen  Street^ 

4E-03 

IE-06 

85  Washington  Street^ 

4E-03 

9E-07 

91-95  Washington  Street^ 

4E-03 

IE-06 

97  Washington  Street^ 

5E-03 

3E-06 

121  Washington  Street^ 

4E-03 

IE-06 

Cumulative  Indoor  and  Outdoor  Pathways 

163  Glen  Street^ 

6E-03 

2E-06 

85  Washington  Street^ 

6E-03 

IE-06 

- 2 - - - 

91-95  Washington  Street 

6E-03 

IE-06 

97  Washington  Street^ 

6E-03 

3E-06 

121  Washington  Street'^ 

6E-03 

IE-06 

Notes: 

Values  presented  for  "Cumulative  Indoor  and  Outdoor  Pathways"  consider  indoor/outdoor  exposures 

^Not  enough  data  to  calculate  a  temporal  average,  therefore  maximum  concentrations  were  used  to  calculate  indoor  air  risks. 
^Temporal  average  concentrations  were  used  to  calculate  indoor  air  risks. 


OtherStreets  Commercial  Current 
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Table  RC-30 
Risk  Summary 

Current  Exposures:  Capuano  School 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 


Exposure  Pathways 

Non-Carcinogenic  Risk 

Carcinogenic  Risk 

Outdoor  Pathways 

Soil  ingestion  and  dermal 

2E-03 

3E-08 

Soil  particulate 

2E-06 

2E-11 

Ambient  Air  (outdoor  air) 

6E-03 

6E-08 

Cumulative  outdoor  risks 

8E-03 

1E-07 

Table  RC10  through  RC35  updated  29March2011.xls,  Other  Streets  School  current 
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Table  RC-32 
Risk  Summary 
Indoor  Air  Risks 

Future  Exposures:  Commercial  Worker  in  Other  Streets  Area 
50  Tufts  Street,  Somerviiie,  MA 
UniFirst  Corporation 


Outdoor  Exposure  Pathways 

Non-Carcinogenic  Risk 

Carcinogenic  Risk 

Outdoor  Pathways 

Soil  inqestion  and  dermal 

3E-03 

4E-07 

Soil  particulate 

IE-05 

2E-09 

Ambient  Air  (average  of  outdoor  air)  

2E-03 

3E-07 

Cumulative  Outdoor  Risks 

5E-03 

6E-07 

indoor  Air  Risks  for  each  Commercial  Property 

163  Glen  Street^ 

4E-03 

IE-06 

85  Washington  Street^ 

4E-03 

9E-07 

- 2 - - - - 

91-95  Washington  Street 

4E-03 

IE-06 

97  Washington  Street^ 

5E-03 

3E-06 

121  Washington  Street^ 

4E-03 

IE-06 

Cumulative  Indoor  and  Outdoor  Pathways 

Cumulative  Indoor  and  Outdoor  Risks  at  165  Glen 

9E-03 

2E-06 

Cumulative  Indoor  and  Outdoor  Risks  at  85  Washington 

9E-03 

2E-06 

Cumulative  Indoor  and  Outdoor  Risks  at  91-95  Washington 

9E-03 

2E-06 

Cumulative  Indoor  and  Outdoor  Risks  at  97  Washington 

9E-03 

2E-06 

Cumulative  Indoor  and  Outdoor  Risks  at  121  Washington 

9E-03 

2E-06 

Notes: 

^Not  enough  data  to  calculate  a  temporal  average,  therefore  maximum  concentrations  were  used  to  calculate  indoor  air  risks. 
^Temporal  average  concentrations  were  used  to  calculate  indoor  air  risks. 


Other  Streets  Future  Commercial 
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Table  RC-33 
Risk  Summary 

Future  Exposures:  Capuano  School  Student 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 


Exposure  Pathways 

Non-Carcinogenic  Risk 

Carcinogenic  Risk 

Outdoor  Pathways 

Soil  inqestion  and  dermal 

6E-02 

6E-07 

Soil  particulate 

5E-05 

6E-10 

Ambient  Air  (outdoor  air) 

6E-03 

6E-08 

Cumulative  Outdoor  Risk 

7E-02 

7E-07 

Table  RC10  through  RC35  updated  29March2011.xls,  Other  Streets  School  future 
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Table  RC-34 
Risk  Summary 

Future  Exposures:  Construction  Worker  in  Other  Streets  Area 
50  Tufts  Street,  Somerville,  MA 
UnIFirst  Corporation 


Exposure  Pathways 

Non-Carcinogenic  Risk 

Carcinogenic  Risk 

Outdoor  Pathways 

Soil  ingestion  and  dermal 

2E-03 

6E-08 

Soil  particulate 

3E-05 

9E-10 

Excavation  Air  (average  of  soil,  groundwater  and  soil  vapor) 

9E-03 

1E-06 

Cumulative  Risk 

1E-02 

1E-06 

Table  RC10  through  RC35  updated  29March2011.xls,  Other  Streets  Construction 
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Table  RC-35 
Risk  Summary 

Future  Exposures:  Worst-case  Utility  Worker  in  Neighbrohood  Streets  Area 
50  Tufts  Street,  Somerville,  MA 
UniFIrst  Corporation 


Exposure  Pathways 

Non-Carcinogenic  Risk 

Carcinogenic  Risk 

Outdoor  Pathways 

Soil  ingestion  and  dermal 

4E-07 

8E-11 

Soil  particulate 

6E-09 

1E-12 

Groundwater  ingestion  and  dermal 

4E-04 

1E-07 

Trench  Air  (average  of  ambient  air  values  predicted  from  soil, 

groundwater  and  soil  vapor  data) 

1E-04 

2E-07 

Cumulative  Risk 

5E-04 

3E-07 

Worst  case  Utility  in  Streets 
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Table  RC-36 
Risk  Summaty 

50  Tufts  Street,  Somerville,  MA 
UnIFIrst  Cooporation 


Exposure  Area 

Receptor 

Time 

Non-Carcinoaenic  Risk 

Carcinogenic  Risk 

Exposure  Pathways 

Resident 

-uture 

7E-03 

3E-06 

a,  b,  c 

2E-03 

IE-06 

a,  b,  c 

Commercial  Worker 

Current 

6E-03 

7E-06 

a,  b,  c,  d1 

6E-03 

7E-06 

a,  b,  c,  d2 

Future 

2E-03 

IE-06 

a,  b,  c 

The  Property 

Full-time  Indoor  Commercial  Worker 

Current  and  Future 

6E-03 

7E-06 

d1 

Full-time  Indoor  Commercial  Worker 

Current  and  Future 

6E-03 

5E-06 

d2 

Construction  Worker 

Future 

6E-01 

IE-05 

a,  b,  e 

Utility  Worker 

Future 

2E-02 

2E-06 

a,  b,  e,  g 

Current 

6E-04 

7E-07 

a,  b,  c 

Ldndbuupt^i 

Future 

6E-04 

7E-07 

a,  b,  c 

Resident 

Current  and  Future 

2E-03 

8E-07 

a,  b,  c 

60  T  ufts  Street  Area 

Commercial  Worker 

Future 

IE-03 

4E-07 

a,  b,  c 

Construction  Worker 

Future 

4E-04 

IE-08 

a,  b,  e 

60  Tufts  Street  Area 

Current 

3E-02 

9E-06 

a,  b,  c,  d3 

Future 

3E-02 

9E-06 

a,  b,  c,  d3 

(L/Urrsnt  K6siQ6nc6.  bU  i  uiis  oirsd  UMii 

Homebound  Resident* 

Current  and  Future 

3E-02 

9E-06 

d3 

Current 

2E-03 

5E-07 

a,  b,  c 

R6sid6nt 

Future 

2E-03 

5E-07 

a,  b,  c 

Alblui  1  5li 

Commercial  Worker 

Future 

IE-03 

2E-07 

a,  b,  c 

Construction  Worker 

Future 

3E-04 

5E-09 

a,  b,  e 

Current 

3E-03 

2E-06 

a,  b,  c 

Rssidsnt 

Future 

2E-03 

2E-06 

a,  b,  c 

Along  Tufls  Slroot  Area 

Commercial  Worker 

Future 

IE-03 

8E-07 

a,  b,  c 

Construction  Worker 

Future 

3E-03 

IE-06 

a,  b,  e 

Along  Tufts  Street  Area 

(Current  Residnce:  9  Tufts  Street  -  Left  Unit) 

Current 

3E-02 

IE-05 

a,  b,  c,  d3 

R6sid6nt 

Future 

3E-02 

9E-06 

a,  b,  c,  d3 

Homebound  Resident* 

Current  and  Future 

3E-02 

9E-06 

d3 

Along  Tufts  Street  Area 

Current 

3E-02 

2E-05 

a,  b,  c,  d3 

(Current  Residence:  9  Tufts  Street  -  Right 

Future 

3E-02 

2E-05 

a,  b,  c,  d3 

Unit) 

Homebound  Resident* 

Current  and  Future 

3E-02 

2E-05 

d3 

Along  Tufts  Street  Area 

(Current  Residence:  11-13  Tufts  Street) 

•  ,1  .« 

Current 

3E-02 

8E-06 

a,  b,  c,  d3 

R6sid6nt 

Future 

3E-02 

8E-06 

a,  b,  c,  d3 

Homebound  Resident* 

Current  and  Future 

3E-02 

7E-06 

d3 

Along  Tufts  Street  Area 

(Current  Residence:  17  Tufts  Street) 

Current 

3E-02 

2E-05 

a,  b,  c,  d3 

R6Sid6nt 

Future 

3E-02 

2E-05 

a,  b,  c,  d3 

Homebound  Resident* 

Current  and  Future 

3E-02 

2E-05 

d3 

Along  Tufts  Street  Area 
(Current  Residence:  19  Tufts  Street) 

Current 

3E-02 

2E-05 

a,  b,  c,  d3 

Future 

3E-02 

2E-05 

a,  b,  c,  d3 

Homebound  Resident* 

Current  and  Future 

3E-02 

2E-05 

d3 

Along  Tufts  Street  Area 

(Current  Residence:  23  Tufts  Street) 

Current 

3E-02 

6E-06 

a,  b,  c,  d3 

R65id6nt 

Future 

3E-02 

6E-06 

a,  b,  c,  d3 

Homebound  Resident* 

Current  and  Future 

3E-02 

5E-06 

d3 

Along  Tufts  Street  Area 
(Current  Residence:  25  Tufts  Street) 

Current 

3E-02 

IE-05 

a,  b,  c,  d3 

R6Sid6nt 

Future 

3E-02 

IE-05 

a,  b,  c,  d3 

Homebound  Resident* 

Current  and  Future 

3E-02 

IE-05 

d3 

Along  Tufts  Street  Area 
(Current  Residence:  27  Tufts  Street) 

Current 

3E-02 

7E-06 

a,  b,  c,  d3 

Future 

3E-02 

7E-06 

a,  b,  c,  d3 

Homebound  Resident* 

Current  and  Future 

3E-02 

5E-06 

d3 

Resident 

Current 

4E-03 

6E-07 

a,  b,  c 

Future 

4E-02 

3E-06 

a,  b,  c 

- 

Current 

2E-03 

3E-07 

a,  b,  c 

Other  Streets  Area 

Future 

5E-03 

6E-07 

a,  b,  c 

Construction  Worker 

Future 

IE-02 

IE-06 

a,  b,  e 

Capuano  School  Student 

Current 

8E-03 

IE-07 

a,  b,  c 

Future 

7E-02 

7E-07 

a,  b,  c 

Resident* 

Future 

7E-02 

IE-05 

a,  b,  c,  d3 

Other  Streets  Area 

Homebound  Resident* 

Future 

3E-02 

9E-06 

d3 

(Commercial  Property:  163  Glen  Street) 

Commercial  Worker 

Current 

6E-03 

2E-06 

a,  b,  c,  d3 

Commercial  Worker 

Future 

9E-03 

2E-06 

a,  b,  c,  d3 

Other  Streets  Area 

(  Commercial  Property:  85  Washington 
Street) 

Resident* 

Future 

7E-02 

8E-06 

a,  b,  c,  d3 

Homebound  Resident* 

Future 

3E-02 

6E-06 

d3 

Commercial  Worker 

Current 

6E-03 

IE-06 

a,  b,  c,  d3 

Commercial  Worker 

Future 

9E-03 

2E-06 

a,  b,  c,  d3 

Other  Streets  Area 

(Commercial  Property:  91-95  Washington 
Street) 

Resident* 

Future 

7E-02 

2E-05 

a,  b,  c,  d3 

Homebound  Resident* 

Future 

3E-02 

2E-05 

d3 

Commercial  Worker 

Current 

6E-03 

IE-06 

a,  b,  c,  d3 

Commercial  Worker 

Future 

9E-03 

2E-06 

a,  b,  c,  d3 

Other  Streets  Area 

(Commercial  Property:  97  Washington 

Street) 

Resident* 

Future 

7E-02 

9E-06 

a,  b,  c,  d3 

Homebound  Resident* 

Future 

3E-02 

7E-06 

d3 

Commercial  Worker 

Current 

6E-03 

3E-06 

a.  b,  c,  d3 

Commercial  Worker 

Future 

9E-03 

2E-06 

a,  b,  c,  d3 

Other  Streets  Area 

(Residential  Property:  105-107  Washington) 

Current 

3E-02 

IE-05 

a,  b,  c,  d3 

R6SiQ6nt 

Future 

7E-02 

2E-05 

a,  b,  c,  d3 

Homebound  Resident* 

Current  and  Future 

3E-02 

IE-05 

d3 

Other  Streets  Area 

(Residential  Property:  111  Washington) 

Current 

3E-02 

8E-06 

a,  b,  c,  d3 

R6sid6nt 

Future 

7E-02 

IE-05 

a,  b,  c,  d3 

Homebound  Resident* 

Current  and  Future 

3E-02 

6E-06 

d3 

Other  Streets  Area 

(Residential  Property:  121  Washington) 

Current 

3E-02 

IE-06 

a,  b,  c,  d3 

RGSIOGflt 

Future 

7E-02 

9E-06 

a,  b,  c,  d3 

Homebound  Resident* 

Current  and  Future 

3E-02 

7E-06 

d3 

Other  Streets  Area 

(Residential  Property:  49  Tufts  Street) 

Current 

3E-02 

6E-06 

a,  b,  c,  d3 

Future 

7E-02 

8E-06 

a,  b,  c,  d3 

Homebound  Resident* 

Current  and  Future 

3E-02 

6E-06 

d3 

Other  Streets  Area 

(Residential  Property:  162-164  Glen  Street) 

Current 

3E-02 

8E-06 

a,  b,  c,  d3 

KGSIQGni 

Future 

7E-02 

IE-05 

a,  b,  c,  d3 

Homebound  Resident* 

Current  and  Future 

3E-02 

8E-06 

d3 

Table  RC-36 
Risk  Summary 

50  Tufts  Street,  Somerville,  MA 
UnIFIrst  Cooporatlon 


ExDOSure  Area 

Receptor 

Time 

Non-Carclnoaenlc  Risk 

Carcinoaenic  Risk 

Exposure  Pathways 

Other  Streets  Area 

Current 

3E-02 

9E-06 

a,  b,  c,  d3 

Resident* 

Future 

7E-02 

IE-05 

a,  b,  c,  d3 

(Residential  Property:  4  Morton  Street) 

Homebound  Resident* 

Current  and  Future 

3E-02 

9E-06 

d3 

Other  Streets  Area 

Resident* 

Current 

3E-02 

8E-06 

a,  b,  c,  d3 

Future 

7E-02 

IE-05 

a,  b,  c,  d3 

(Residential  Property:  6-8  Morton  Street) 

Homebound  Resident* 

Current  and  Future 

3E-02 

8E-06 

d3 

Other  Streets  Area 

(Residential  Property:  10  Morton  Street) 

Resident* 

Current 

3E-02 

5E-06 

a,  b,  c,  d3 

Future 

7E-02 

8E-06 

a,  b,  c,  d3 

Homebound  Resident* 

Current  and  Future 

3E-02 

5E-06 

d3 

Other  Streets  Area 

(Residential  Property:  12  Morton  Street) 

Resident* 

Current 

3E-02 

5E-06 

a,  b,  c,  d3 

Future 

7E-02 

7E-06 

a,  b,  c,  d3 

Homebound  Resident* 

Current  and  Future 

3E-02 

5E-06 

d3 

Other  Streets  Area 

(Residential  Property:  18  Morton  Street) 

Resident* 

Current 

3E-02 

7E-06 

a.  b,  c,  d3 

Future 

7E-02 

9E-06 

a,  b,  c,  d3 

Homebound  Resident* 

Current  and  Future 

3E-02 

7E-06 

d3 

Other  Streets  Area 

(Residential  Property:  19-19A  Morton  Street) 

Resident* 

Current 

3E-02 

9E-06 

a,  b,  c,  d3 

Future 

7E-02 

IE-05 

a,  b,  c,  d3 

Homebound  Resident* 

Current  and  Future 

3E-02 

IE-05 

d3 

Other  Streets  Area 

Resident* 

Current 

3E-02 

6E-06 

a,  b,  c,  d3 

(Residential  Property:  12-14  Knowiton 

Street) 

Future 

7E-02 

8E-06 

a,  b,  c,  d3 

Homebound  Resident* 

Current  and  Future 

3E-02 

6E-06 

d3 

Other  Streets  Area 

(Residential  Property:  17  Knowiton  Street) 

Resident* 

Current 

3E-02 

6E-06 

a,  b,  c,  d3 

Future 

7E-02 

8E-06 

a,  b,  c,  d3 

Homebound  Resident* 

Current  and  Future 

3E-02 

5E-06 

d3 

Other  Streets  Area 

(Residential  Property:  23  Knowiton  Street) 

Resident* 

Current 

3E-02 

7E-06 

a,  b,  c,  d3 

Future 

7E-02 

8E-06 

a,  b,  c,  d3 

Homebound  Resident* 

Current  and  Future 

3E-02 

7E-06 

d3 

Other  Streets  Area 

(Residential  Property:  95  Franklin  Street**) 

Current 

3E-02 

IE-05 

a,  b,  c.  d3 

Resident 

Future 

7E-02 

IE-05 

a,  b,  c,  d3 

Homebound  Resident* 

Current  and  Future 

3E-02 

IE-05 

d3 

Other  Streets  Area 

(Residential  Property:  97  Franklin  Street**) 

Current 

3E-02 

5E-06 

a,  b,  c,  d3 

Rasidant 

Future 

7E-02 

8E-06 

a.  b.  c,  d3 

Homebound  Resident* 

Current  and  Future 

3E-02 

5E-06 

d3 

Other  Streets  Area 

(Residential  Property:  99  Franklin  Street**) 

Current 

3E-02 

8E-06 

a,  b,  c,  d3 

Kasiuaiil 

Future 

7E-02 

IE-05 

a,  b.  c,  d3 

Homebound  Resident* 

Current  and  Future 

3E-02 

8E-06 

d3 

Within  Neighborhood  Streets  Area 

Utility  Worker 

Future 

5E-04 

3E-07 

a,  b,  f,  g 

Notes: 

(a)  Soil,  ingestion  and  dermal  contact 

(b)  Soil,  inhalation  and  ingestion  of  particulates 

(c)  Air,  ambient 

(d)  Air,  indoor 

(e)  Air,  excavation 

(f)  Air,  trench 

(g)  Groundwater,  ingestion  and  dermal  contact 

(1)  office  indoor  air 

(2)  warehouse  and  garage  indoor  air 

(3)  property  indoor  air  (temporal  average  of  indoor  air  data) 

•Assumes  30  Year  Indoor  Air  Exposure 

‘Assumes  5  Year  Indoor  Air  Exposure 

Commercial  Worker  results  incorporate  indoor  and  outdoor  exposures  unless  otherwise  noted. 


Table  RC-37 

Comparison  of  Soil  and  Groundwater  EPCs  to  UCLs 
50  Tufts  Street 
Somerville,  MA 


Massachusetts  DEP  Upper 
Concentration  Limits 

EPCs:  Commercial  Worker,  Potential  Future  Resident, 
Construction  Worker,  Utility  Worker,  and  Landscaper  at 

the  Property 

EPCs:  Residential  Properties,  Commerciai  Properties,  and  Construction 

workers  on  Alston  Street 

Worst  case _ 

EPCs:  Residents  and  Commerc 
Construction  Workers  or 
_ Worst  case 

Soil 

Groundwater 

Soil 

Average  0-3' 

Soil 

Average  0-15' 

Groundwater 

Maximum  of 
temporal  averages 

Soil 

Maximum  0-3* 

Soil 

Maximum  0-15' 

Groundwater 

Maximum  of  temporal 
averages 

Soil 

Maximum  0-3' 

SOU 

Maximum  0-1 

Compound 

mg/kg 

mg/L 

mg/kg 

mg/kg 

mg/L 

mo/kg 

mg/kg 

mg/L 

mg/kg 

mg/kg 

Carbon  tetrachloride 

4.0E+03 

5.0E+01 

4.7E-02 

4.8E-02 

1.4E-01 

5.5E-02 

4.5E-02 

5.0E-04 

8.0E-02 

2.8E-02 

Chloroethane 

NS 

NS 

1.2E-01 

1.2E-01 

2.5E-01 

1.4E-01 

1.1E-01 

1.0E-03 

2.0E-01 

5.6E-02 

Chloroform 

8.0E+03 

1.0E+02 

NA 

NA 

1.3E-01 

5.5E-02 

4.5E-02 

5.0E-04 

NA 

2.8E-02 

Dichloroethane,1,1- 

1.0E+04 

1  .OE+02 

NA 

NA 

1.5E-01 

5.5E-02 

4.5E-02 

5.0E-04 

8.5E-02 

2.8E-02 

Dichloroethene,  cis-1 ,2- 

5.0E+03 

1.0E+02 

NA 

NA 

2.2E-01 

5.5E-02 

4.5E-02 

5.0E-04 

8.5E-02 

2.8E-02 

Dichloroethene,1,1- 

1  .OE+04 

1  .OE+02 

NA 

NA 

3.1E+00 

5.5E-02 

4.5E-02 

5.0E-04 

8.5E-02 

2.8E-02 

T  etrachloroethene 

1  .OE+04 

1.0E+02 

3.1E+00 

1.1E+01 

6.2E+01 

5.5E-02 

4.5E-02 

5.3E-04 

9.9E-02 

3.2E-01 

Trans-1 ,2-Dichloroethene 

1.0E+04 

1  .OE+02 

4.7E-02 

4.8E-02 

1.3E-01 

5.5E-02 

4.5E-02 

5.0E-04 

8.0E-02 

2.8E-02 

Trichloroethane,1 ,1,1- 

1  .OE+04 

1  .OE+02 

NA 

NA 

1.4E+02 

5.5E-02 

4.5E-02 

5.0E-04 

8.5E-02 

8.0E-02 

Trichloroethene 

1.0E+04 

5.0E+01 

6.7E-02 

6.4E-02 

1.1E+02 

5.5E-02 

4.5E-02 

2.0E-03 

8.0E-02 

2.8E-02 

Vinyl  chloride 

3.0E+02 

1.0E+02 

4.7E-02 

4.8E-02 

1.3E-01 

5.5E-02 

4.5E-02 

5.0E-04 

8.0E-02 

2.8E-02 

Maximum  of 
temporal  averages 

_ mg/L _ 


5.0E-04 
1.0E-03 
5.0E-04 
1.3E-02 
1.3E-02 
1 .3E-02 
1.2E+01 
5.0E-04 
9.2E-02 
1.0E-01 

R  np.n/i 


NA  =  no  data  were  available  for  this  compound  in  this  medium 
NS  =  No  UCL  value  is  available  from  MassDEP 
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Table  RC-37 

Comparison  of  Soil  and  Groundwater  EPCs  to  UCLs 
50  Tufts  Street 
Somerville,  MA 


Compound 

mg/kg 

Carbon  tetrachloride 

4.0E+03 

Chloroethane 

NS 

Chloroform 

8.0E+03 

Dichloroethane,1,1- 

1.0E+04 

Dichloroethene,  cis-1 ,2- 

5.0E+03 

Dichloroethene,1,1- 

1.0E+04 

Tetrachloroethene 

1.0E+04 

Trans-1 ,2-Dichloroethene 

1  .OE+04 

Trichloroethane.l  ,1 ,1- 

1  .OE+04 

Trichloroethene 

1.0E+04 

Vinyl  chloride 

3.0E+02 

Massachusetts  DEP  Upper 
Concentration  Limits 


EPCs:  Residential  Properties,  Commercial  Properties,  and 
Construction  on  Other  Streets* 

Worst  case  _ _ 

Groundwater 


Maximum  of  temporal 
averages 
mg/L 

5.0E-04 
1 .5E-02 
8.9E-03 
7.7E-02 
2.0E-01 
4.3E-02 
6.7E+00 
7.6E-03 
9.1E-02 
1.5E-01 
5.8E-02 


oundwater 

Soil 

Soil 

Maximum  0-3' 

Maximum  0-1^ 

mg/L 

mg/kg 

mg/kg 

5.0E+01 

4.9E-02 

3.7E-02 

NS 

1 .2E-01 

9.5E-02 

1.0E+02 

4.9E-02 

3.7E-02 

1  .OE+02 

1.3E-01 

4.3E-01 

1.0E+02 

4.9E-02 

7.7E-01 

1.0E+02 

4.9E-02 

4.9E-01 

1.0E+02 

9.9E-01 

5.9E+01 

1.0E+02 

4.9E-02 

3.7E-02 

1.0E+02 

7.7E-02 

7.7E-02 

5.0E+01 

3.6E-01 

6.2E+00 

1  .OE+02 

4.9E-02 

3.7E-02 

EPCs:  Residential  Properties,  Commercial 
Properties,  and  Construction  workers  on  60  Tufts 

Street 
Worst  case 

Soii  Groundwater 


Maximum  0-15' 
mg/kc 

4.8E-02 
1.2E-01 
NA 

4.8E-02 
4.8E-02 
4.8E-02 
1.8E-01 
4.8E-02 
4.8E-02 
3.4E-02 
4.8E-02 


Maximum  of  temporal 
averages 
mg/L 

5.0E-04 
1.0E-03 
5.0E-04 
4.9E-04 
5.0E-04 
4.2E-03 
2.9E-02 
5.0E-04 
1.8E-02 
6.0E-03 
5.0E-04 


EPCs:  Utility  Worker  within 
Neighborhood  Streets 
Worst  case 


Soil 

Groundwater 

Maximum  of 

Maximum  0-6* 

temporal  averages 

mg/kg 

_ mg/L _ 

2.8E-02 

5.0E-04 

5.6E-02 

1.0E-03 

2.8E-02 

1 .3E-02 

1.3E-01 

4.9E-02 

2.8E-02 

6.6E-02 

2.8E-02 

2.9E-02 

9.9E-01 

1.2E+01 

2.8E-02 

1 .3E-02 

7.7E-02 

9.2E-02 

3.6E-01 

1 .4E-01 

2.8E-02 

1 .3E-02 

NA  =  no  data  were  available  for  this  compound  in  this  medium 
NS  =  No  UCL  value  is  available  from  MassDEP 
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Updated  Revised  Supplemental  Method  3  Risk  Characterization  (RTN  3-23246) 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 


(St  ARCADIS 

Infrastructure  Water- Environment  Buildings 


ATTACHMENT  A 


RISK  CALCULATIONS 


y. 


2iaA3KA  (Si 


(W'tCX't  WT5t.  nottfilmij)#iiif,'>  £  Wi«%»  \A 

AM  jiltU^T>«afA  4bcrjf2  tAi/f  (Jjt^ 
•vvhvtog  ro3  at« -tmCfJH 


Attachment  A 

Table  of  Contents 

50  Tufts  Street,  Somerville,  MA 

UnlFirst  Corporation 


Tables  of  Ext 

)osure  and  Risk  Estimates 

Exposure  Point 

Medium 

Exposure 

Pathway 

Current  Commercial  Worker 

Current  Homebound  Resident 

Current  Resident 

CurrentMaintenance  Worker  / 

Landscaper 

Current  Student  at  Capuano  Center 

Current/Future  Utiiity  Worker 

Future  Construction  Worker 

Future  Commerciai  Worker 

Future  Homebound  Resident 

Future  Resident 

Future  Maintenance  Worker  / 
Landscaper 

Future  Student  at  Schooi 

Property 

Soil 

Ingestion/Dermal 

A1 

A6 

A26 

A18 

A12 

A9 

A15 

Soil  Particulates 

Inhalation 

A2 

A7 

A27 

A19 

A13 

A10 

A16 

Groundwater 

Ingestion/Dermal 

A28 

Ambient  Air 

Inhalation 

A3 

A8 

A29-A34 

A20-A25 

A14 

All 

A17 

Indoor  Air 

Inhalation 

A4-A5 

60  Tufts 

Soil 

Ingestion/Dermal 

A35 

A41 

A38 

A35 

Soil  Particulates 

Inhalation 

A36 

A42 

A39 

A36 

Groundwater 

Ingestion/Dermal 

Ambient  Air 

Inhalation 

A37 

A43-A48 

A40 

A37 

60  Tufts  Unit  4 

Indoor  Air 

Inhalation 

A128 

A128” 

A128 

A1^8' 

Tufts  Street  Area 

Soil 

Ingestion/Dermal 

A66 

A75 

A72 

A69 

Soil  Particulates 

Inhalation 

A67 

A76 

A73 

A70 

Groundwater 

Ingestion/Dennal 

Ambient  Air 

Inhalation 

A68 

A77-A82 

A74 

A71 

9  Tufts  Street  (Left  Unit) 

Indoor  Air 

Inhalation 

A129 

A129 

9  Tufts  Street  (Right  Unit) 

Indoor  Air 

Inhalation 

A130 

A130 

11-13  Tufts  Street 

Indoor  Air 

Inhalation 

A131 

A131 

17  Tufts  Street 

Indoor  Air 

Inhalation 

A132 

A132 

19  Tufts  Street 

Indoor  Air 

Inhalation 

A133 

A133 

23  Tufts  Street 

Indoor  Air 

Inhalation 

A134 

A134 

25  Tufts  Street 

Indoor  Air 

Inhalation 

A135 

A135 

27  Tufts  Street 

Indoor  Air 

Inhalation 

A136 

A136 

Aiston  Street  Area 

Soil 

Ingestion/Dermal 

A49 

A58 

A55 

A52 

Soil  Particulates 

Inhalation 

A50 

A59 

A56 

A53 

Groundwater 

Ingestion/Dermal 

Ambient  Air 

Inhalation 

A51 

A60-A65 

A57 

A54 

Other  Streets  Area 

Soil 

Ingestion/Dermal 

A86 

A83 

A94 

A111 

A105 

A97 

A108 

Soil  Particulates 

Inhalation 

A87 

A84 

A95 

A112 

A106 

A98 

A109 

Groundwater 

Ingestion/Dermal 

Ambient  Air 

Inhalation 

A88 

A85 

A96 

A113-A118 

A107 

A99 

Alio 

163  Gien  Street 

Indoor  Air 

Inhalation 

A89 

A89'’ 

A100 

A100' 

85  Washington 

Indoor  Air 

Inhalation 

A90 

A90^ 

A101 

A101' 

91-95  Washington 

Indoor  Air 

Inhalation 

A91 

A91'’ 

A102 

A102* 

97  Washington 

Indoor  Air 

Inhalation 

A92 

A92'' 

A103 

A103* 

121  Washington 

Indoor  Air 

Inhalation 

A93 

A93“ 

A104 

A104* 

49  Tufts  Street 

Indoor  Air 

Inhalation 

A137 

A137* 

A137 

A137* 

162-164  Glen  Street 

Indoor  Air 

Inhalation 

A138 

A138‘ 

A138 

A138* 

6-8  Morton  Street 

Indoor  Air 

Inhalation 

A139 

A139' 

A139 

A139* 

10  Morton  Street 

Indoor  Air 

Inhalation 

A140 

A140‘ 

A140 

A140* 

12  Morton  Street 

Indoor  Air 

Inhalation 

A141 

A141* 

A141 

A141* 

18  Morton  Street 

Indoor  Air 

Inhalation 

A142 

A142‘ 

A142 

A142* 

1 9-1 9A  Morton  Street 

Indoor  Air 

Inhalation 

A143 

A143* 

A143 

A143* 

12-14  Knowiton  Street 

Indoor  Air 

Inhalation 

A144 

A144* 

A144 

A144* 

17  Knowiton  Street 

Indoor  Air 

Inhalation 

A145 

A145* 

A145 

A145* 

23  Knowiton  Street 

Indoor  Air 

Inhalation 

A146 

A146* 

A146 

A146* 

95  Franklin  Street 

Indoor  Air 

Inhalation 

A147 

A147* 

A147 

A147* 

97  Franklin  Street 

Indoor  Air 

Inhalation 

A148 

A148* 

A148 

A148* 

99  Franklin  Street 

Indoor  Air 

Inhalation 

A149 

A149* 

A149 

A149* 

105-107  Weuhington 

Indoor  Air 

Inhalation 

A150 

A150* 

A150 

A150* 

111  Washington 

Indoor  Air 

Inhalation 

A151 

A151* 

A151 

A151* 

4  Morton 

Indoor  Air 

Inhalation 

A152 

A152‘ 

A152 

AiSS' 

Neighborhood  Streets 

Soil 

Ingestion/Dermal 

A119 

Soil  Particulates 

Inhalation 

A120 

Groundwater 

Ingestion/Dermal 

A121 

/Ambient  Air 

Inhalation 

A122-A127 

Indoor  Air 

Inhalation 

Notes: 

a  =  Residential  exposures  to  Indoor  air  adjusted  to  represent  fraction  of  time  spent  outdoors;  see  text, 
b  =  Future  commercial  worker  =  current  commercial  worker. 
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Table  A-6 

Exposure  and  Risk  Estimates  Associated  With  Soil  Contact 
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Table  A-32  ^ 

Exposure  arxl  Risk  Estimates  Associated  With  Inhalation  of  Volatile  Compounds  in  Air 

50  Tufts  Street,  Somerville  MA 
UniFirst 

Utility  Worker  at  50  Tufts  St. 
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TabI©  A-34 

Exposure  and  Risk  Estimates  Associated  With  Inhalation  of  Volatile  Compounds  in  Air 
50  Tufts  Street,  Somerville  MA 
Uni  First 

Utility  Worker  at  50  Tufts  St. 
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Table  A-35 

Exposure  arKi  Risk  Estimates  Associated  With  Soil  Contact 

50  Tufts  Street,  Somerville  MA 

UnlFirst 

Resident  at  60  Tufts  St. 
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50  Tufts  Street,  Somerville  MA 
UniFirst 


8 


CM 


juneupdate_construction  60  tufts.xls  -  alpha  VF 


{une^xtat^^construction  60  tufts. xts  -  Vol  inputs 


/ 


< 

c 

i/> 

? 

3 

& 

o 

3 

o 

> 


c 

o 

s 

CO 

c 


$ 

3 

'8 


To  ® 

-1 

</)  S 

LU  E 

o 

W  c/) 


8 

® 

OO 

00 

CO 

CO 

in 

00 

CO 

in 

'<4' 

(D 

o 

< 

<D 

CO 

o 

o 

o 

CO 

o 

o 

CO 

t- 

< 

LU 

UJ 

z 

LU 

LU 

UJ 

LU 

UJ 

LU 

LU 

UJ 

UJ 

CM 

CM 

CM 

CM 

00 

00 

CM 

in 

I 

(/> 

< 

< 

< 

< 

< 

05 

o 

< 

< 

o 

CM 

05 

o 

ir 

0 

UJ 

z 

z 

z 

Z 

Z 

LJJ 

z 

z 

UJ 

LU 

UJ 

CM 

O) 

CO 

05 

c 

I 


LU 

Q 

< 


< 

cc 


c 

cc 


o 

LU 

Q 

< 


CO 

c 

00 

00 

CO 

in 

00 

in 

in 

00 

c 

CO 

o 

< 

o 

o 

o 

o 

CO 

CO 

CO 

o 

05 

UJ 

UJ 

z 

LU 

UJ 

LU 

UJ 

UJ 

LU 

LU 

UJ 

E 

05 

CM 

00 

CM 

CO 

in 

in 

CO 

E 

05 


CC 

3 


O 

S 


CO 

E 

O) 

£ 


(0  i_ 

o  < 


CO 

E 

05 

E 


Q 


3 

O 

OD 


c  *2  c 

■B  o  ■•§ 

^  ®  ® 
a 


P  r» 


U 

X 

® 

CO 

E 

05 

E 


O 

V) 

(d 

(3 

CO 

e 

CO 

o 

CO 

o 

0. 

UJ 

LU 

UJ 

'o 

05 

E 

CO 

cn 

cd 

r-oo  _oo<i><ou^oocoif)r^ 
00^00000000 


LU  LU 
CNJ  CM 


LULULUUJLULULULiJ 

CMCM0Ot“0OCMh-m 


o 

Ljj 


< 

< 

< 

< 

< 

05 

o 

< 

< 

o 

CM 

<55 

CO 

UJ 

Z 

z 

z 

z 

z 

UJ 

z 

z 

UJ 

UJ 

LU 

CM 

05 

CO 

h- 

05 

O  <  <  <  <  < 
ir  Z  Z  Z  Z  2 


CO 

< 

< 

h- 

o 

o 

UJ 

z 

z 

UJ 

UJ 

05 

CM 

CO 

O 


o  o 


o  o 
z  z 


m 


§<§<<<§ 

O  Z  o  Z  Z  Z  ^ 

o  o  9 

o  H  O 


h-  CO 
^  00 

<  <  o  o 
o  o 


o  o 


3ogj^gCMCDr-;CM®^ 


oo  cpooooooo 

UJUJ^UJliJUJUJLULULUUJ 
OCO^(DO^CM<Oi-^(0 
OC)t—  05N^T-ir>^^^^* 


in^^inin^minmin^ 

ooooooooooo 

UJLUUJLUUJLIJLIJLJJUJUJUJ 

inminocMcococpinr^rs. 

cocMCMoqcqoco^co^CM 

o>co^odod^odcdo)<j>T-^ 


CMco-i-gcoggco 

cpocpooooo 

Luiiujujujujujuj 

■*-OCOolf>CMCM50 


00 


CO  m 


CO 


® 

c 

<3> 


® 

“O 


0> 

li 

o  5 
o  o 


T~  M 

o 

o"  ®" 

g  g 
£  £: 

o  o 


.  8 


o 

®  ® 


■goo 

(0  £  JZ 

O  O  O  Q  Q 


o  o 
£  £ 

-  o 


bsf  .y  .y  ® 


^  c’ 

35 

§ 

^  o 
S  s 
o 


8 

5^ 

P 

O  o 

It 

I-  > 


iS 

o 


5  p 
S  B 
S  8 
S| 

o  o 
Z  Z 

O  Q 

z  z 


(B 

iB 


juneupdate_construclion  60  tufts.xls  -  constructVOLtoEXC(soil  gas) 


Exposure  and  Risk  Estimates  Associated  With  Inhalation  of  Volatile  Compounds  in  Air 

50  Tufts  Street,  Somerville  MA 

UniRrst 

Construction  Worker  at  60  Tufts  St. 
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Exposure  and  Risk  Estimates  Associated  With  Inhalation  of  Volatile  Compounds  in  Air 
50  Tufts  Street,  Somerville  MA 
Uni  First 

Construction  Worker  at  60  Tufts  St. 
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Table  A-49 

Exposure  arxj  Risk  Estimates  Associated  With  Soil  Contact 

50  Tufts  Street,  Somerville  MA 

UnIFirsI 

Current  Resident  at  Alston  St. 
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Table  A-52 

Exposure  and  Risk  Estimates  Associated  With  Soil  Contact 

50  Tutts  Street,  Somervilie  MA 

UniFirst 

Future  Resident  at  Alston  St. 
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Table  A-55 

Exposure  and  Risk  Estimates  Associated  With  Soil  Contact 
50  Tufts  Street,  Somerville  MA 
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Table  A-58 

Exposure  and  Risk  Estimates  Associated  With  Soil  Contact 

50  Tufts  Street,  Somerville  MA 

UnlFIrst 
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Table  A-59 

E)?)oaur«  and  RWi  Estimato*  Associated  With  Inhalation  ol  So«-Dodved  Particiiates  In  Air 
50  Tufts  Street.  SomersMe  MA 
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Table  A-60 
Volatilization  Factors 
50  Tufts  Street,  Somerville  MA 
UniFirst 

Construction  Worker  at  Alston 


CD 

O 

O 

CVJ 

I?) 


Volatilization 

from 

Groundwater 
to  Trench  Air 

VF 

(mg/m3)  / 

(mg/L) 

2.56E-03 

7.21  E-03 

4.67E-04 

5.15E-04 

3.62E-04 

3.18E-03 

1.30E-03 

8.42E-04 

1.59E-03 

8.70E-04 

4.52E-03 

Volatilization 

from 

Groundwater 
to  Excavation 
Air 

VF 

(mg/m3)  / 
(mg/L) 

3.91  E-02 

1.10E-01 

7.13E-03 

7.86E-03 

5.52E-03 

4.86E-02 

1.99E-02 

1.28E-02 

2.43E-02 

1.33E-02 

6.91  E-02 

Volatilization 
from  Soil  Gas 
to  Trench  Air 
Alpha 
(mg/m3 
trench)  / 
(mg/m3  SG) 

6.13E-06 

2.13E-05 

8.17E-06 

5.83E-06 

5.78E-06 

7.07E-06 

5.65E-06 

5.55E-06 

6.13E-06 

6.20E-06 

8.32E-06 

Volatilization 
from  Soil  Gas 
to  Excavation 
Air 

Alpha 

(mg/m3  excav) 

/  (mg/m3  SG) 

9.35E-05 

3.25E-04 

1 .25E-04 

8.89E-05 

8.82E-05 

1 .08E-04 

8.63E-05 

8.48E-05 

9.35E-05 

9.47E-05 

1.27E-04 

Volatilization 

from 

Subsurface 
Soil  to  Trench 
Air 

VF 

(mg/m3)  / 
(mg/kg) 

6.95E-03 

2.64E-02 

5.06E-03 
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Deff  Total 
(Layer  A  + 
Layer  B  + 
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1.03E-02 
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Henry's  Law 
Constant  at 
Avg  GW 
Temp 
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H'ts 

(conc/conc) 
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1.24E-01 

8.79E-02 
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3.24E-01 

2.13E-01 
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Table  A-62  . 

Exposure  and  Risk  Estimates  Associated  With  Inhalation  of  Volatile  Compounds  in  Air 

50  Tufts  Street,  Somerville  MA 
Uni  First 

Construction  Worker  at  Alston  St. 
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Table  A-63 

Exposure  and  Risk  Estimates  Associated  With  Inhalation  of  Volatile  Compounds  in  Air 
50  Tufts  Street,  Somerville  MA 
Uni  First 

Construction  Worker  at  Alston  St. 
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Table  A-66 

Exposure  arxi  Risk  Estimates  Associated  With  Soil  Contact 

50  Tufts  Street,  Somerville  MA 
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Table  A-69 

Exposure  and  Risk  Estimates  Associated  With  Soil  Contact 

50  Tufts  Street,  Somerville  MA 

UnlFirst 

Future  Resident  along  Tufts  St. 
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Table  A-72 

Exposure  and  Risk  Estimates  Associated  With  Soil  Contact 

50  Tutts  Street,  Somerville  MA 

UnlFirst 

Future  Commercial  Worker  along  Tufts  St. 
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Table  A-75 

Exposure  arxl  Risk  Estimates  Associated  With  Soil  Contact 

50  Tufts  Street,  Somerville  MA 

UniFirst 

Constnx;tion  Worker  along  Tufts  St. 
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Table  A-e3 

Exposure  and  Risk  Estimates  Associated  With  Soli  Contact 

50  Tufts  Street,  Somerville  MA 

UnlFIrst 

Current  Resident  at  other  streets 
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Table  A-86 

Exposure  and  Risk  Estimates  Associated  With  Soil  Contact 

50  Tufts  Street.  Somerville  MA 

UnIFirst 

Commercial  Worker  at  other  streets 
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Table  A-97 

Exposure  and  Risk  Estimates  Associated  With  Soil  Contact 

50  Tufts  Street,  Somerville  MA 

UniFirst 

Future  Resident  at  other  streets 
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Exposure  and  Risk  Estimates  Associated  With  Soil  Contact 
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50  Tufts  Street,  Somerville  MA 

UniFirst 
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Table  A-122 
Volatilization  Factors 
50  Tufts  Street,  Somerville  MA 
UniFirst 

Utility  Vtforker  in  streets 


Volatilization 

from 

Groundwater 

to  Trench  Air 

VF 

(mg/m3)  / 

(mg/L) 

1.00E-01 

2.82E-01 

1.83E-02 

2.02E-02 

1.42E-02 

1.25E-01 

5.11E-02 

3.30E-02 

6.24E-02 

3.41  E-02 

1.77E-01 

Volatilization 

from 

Groundwater 
to  Excavation 
Air 

VF 

(mg/m3)  / 
(mg/L) 

-4.84E-04 

-1.36E-03 

-8.84E-05 

-9.75E-05 

-6.85E-05 

-6.03E-04 

-2.47E-04 

-1.59E-04 

-3.01  E-04 

-1.65E-04 

-8.56E-04 

Volatilization 
from  Soil  Gas 
to  Trench  Air 
Alpha 
(mg/m3 
trench)  / 
{mg/m3  SG) 

3.51  E-04 

1 .22E-03 

4.67E-04 

3.33E-04 

3.31  E-04 

4.04E-04 

3.24E-04 

3.18E-04 

3.51  E-04 

3.55E-04 

4.76E-04 

Volatilization 
from  Soil  Gas 
to  Excavation 
Air 

Alpha 

(mg/m3  excav) 
/  (mg/m3  SG) 

-1.69E-06 

-5.88E-06 

-2.26E-06 

-1.61E-06 

-1.60E-06 

-1 .95E-06 

-1.56E-06 

-1 .53E-06 

-1.69E-06 

-1.71E-06 

-2.30E-06 

Volatilization 

from 

Subsurface 
Soil  to  Trench 
Air 

VF 

(mg/m3)  / 
(mg/kg) 

5.88E-02 

2.23E-01 

4.28E-02 

4.43E-02 

4.51  E-02 

9.62E-02 

3.23E-02 

6.55E-02 

4.95E-02 

4.38E-02 

1.81  E-01 

Volatilization 

from 

Subsurface 
Soil  to 

Excavation  Air 

VF 

(mg/m3)  / 
_ (nig/kg) _ 

1 .53E-03 

5.80E-03 

1.1  IE-03 

1.15E-03 

1.17E-03 

2.51  E-03 

8.42E-04 

1.71  E-03 

1.29E-03 

1.14E-03 

4.71  E-03 

Organic 

Carbon- 

Water 

Partition 

Coefficient 

Koc 

(cm3/g) 

1 .5E-t-02 

2.4E+01 

5.3E+01 

5.3E-r01 

3.6E-r01 

6.5E-t-01 

2.7E+02 

3.8E-I-01 

1.4E-I-02 

9.4EH-01 

1.9E-t-01 

Exponent  of 
Peclet 
Number 

1.28E-r104 

9.20E+29 

1 .20E-h78 

2.74E-r109 

2.13E-r110 

1 .68E-r90 

6.04E-(-112 

7.16E-^114 

1.28E-h104 

6.13E-r102 

4.04E-t-76 

Deffcrack 
(Layer  A) 

(cm2/sec) 

1 .54E-02 

5.35E-02 

2.05E-02 

1 .46E-02 

1.45E-02 

1 .78E-02 

1 .42E-02 

1 .40E-02 

1 .54E-02 

1 .56E-02 

2.09E-02 

Deff  Total 
(Layer  A  + 
Layer  B  + 
Layer  C) 

(cm2/sec) 

7.49E-03 

2.60E-02 

1.00E-02 

7.13E-03 

7.08E-03 

8.64E-03 

6.91  E-03 

6.79E-03 

7.49E-03 

7.59E-03 

1.02E-02 

Deff  Vadose 
Zone  (Layer  A 
■f  Layer  B) 

(cm2/sec) 

1 .54E-02 

5.35E-02 

2.05E-02 

1.46E-02 

1.45E-02 

1 .78E-02 

1 .42E-02 

1 .40E-02 

1.54E-02 

1 .56E-02 

2.09E-02 

Henry's  Law 
Constant  at 
Avg  GW 
Temp 
(conc/conc) 
H’ts 

(conc/conc) 

5.88E-01 

4.77E-01 

8.04E-02 

1.24E-01 

8.79E-02 

6.34E-01 

3.24E-01 

2.13E-01 

3.66E-01 

1.97E-01 

7.65E-01 

Compound 

Carbon  tetrachloride 

Chloroethane 

Chloroform 

Dichloroethane,1,1- 

Dichloroethene,  cis-1 ,2- 

Dichloroethene,1,1- 

Tetrachloroethene 

T  rans-1 ,2-Dichloroethene 

T  richloroethane,  1,1,1- 

Trichloroethene 

Vinyl  chloride 

juneupdate_utility  in  streets.xls  -  alpha  VF  5/7/2009 


Values  Assume  an  sources  are  1  inch  below  excavation  depth 
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50  Tufts  Street,  Somerville  MA 
UnIFIrst 

Current/Future  Resident  at  other  streets 
Indoor  Air 

9  Tufts  Street  (right  Unit) 
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resident  lA  risks  for  updated  M3  April  201 1  .xlsx  -  VOLtolN  (17  Tufts)  3/28/201 1 


c 


o 

g 

(0 

£ 

c 


(D  X  O  ^  ?  X  O) 
h-  UJ  u5  D  O  £  ^ 


R 

(N 

CO 

CO 

CO 

CO 

CO 

CM 

*o 

w' 

< 

< 

< 

o 

9 

9 

9 

o 

9 

9 

9 

9 

Z 

z 

z 

Hi 

UJ 

UJ 

UJ 

liJ 

UJ 

UJ 

UJ 

UJ 

CO 

CM 

O) 

CD 

a> 

CO 

CO 

I 

< 

in 

CO 

CO 

m 

< 

< 

< 

< 

< 

< 

o 

< 

< 

o 

o 

o 

o 

z 

z 

z 

z 

z 

z 

UJ 

z 

z 

UJ 

LU 

Ui 

■o 

CM 

T“ 

CM 

c 

CM 

fO 

CO 

CO 

CO 

CO 

CM 

c 

<  < 

< 

o 

9 

o 

o 

o 

O 

o 

o 

o 

z 

z 

z 

UJ 

UJ 

liJ 

111 

UJ 

UJ 

UJ 

UJ 

UJ 

00 

CM 

o> 

CD 

O) 

CO 

CO 

O 

Q  > 

<  E 


JC 

c 

12 

M 

£ 


o  CO 

uj  ^ 

Q  oi 

<  E 


CO 

u.  E 

'o)( 
3  3 


CO 

2  ■§ 

u.  ^ 


<  CO 

o 

o  a 

■E-E 


*o 

C 

i 


•^^^CO’^COCO^ 

<<<00000000 

ZZZLULUujlilujLLJLjjuj 

^■^'cf-O-'O-COCMCO 


lO 

o 

< 

< 

CO 

o 

CO 

o 

in 

o 

UJ 

z 

z 

UJ 

LU 

UJ 

CM 

CM 

CO  S 

<<<<<<9<<99 

ZZZZZZiijZZuJUJ 
csj  r'  ■>- 


^0^00 


O  O  ^  ^ 


in 


MiS  h-  00 

CN  “ 

S<S<<<S<<SS 

gZgZZZ  ZZgg 

O  O  °  C3  <3 


oginncNicptcNi®^ 


^^’^CO'^COCO^ 

oooooooo 

^S<LJJUJUJLJJIJJUJIJJUJ 

■^^■^t-ooT-o^r^co 


TT  rj-  rf  <0 


CM 


(D 

■o 

•c 

o 


(Q  ^  (Q  <D  (D  O 

1  B  E  £  £  £  e 

2  £  t  ®  JP  <D  o 


o  o  S  6  o  i  "5 

I  ^  ^  5  €  I 

O  O  O  Q  Q  Q  I- 


3 

o 


©  "S  TO 

S  «  2 

1  s| 

>  ■a  ® 

n  CJ  T3 

o  o  o 
z  z  z 

•  I  > 

<  O  Q 
z  z  z 


resident  lA  risks  for  updated  M3  April  2011  .xlsx  -  VOLtolN  (19  Tufts)  3/28/201 1 


50  Tufls  Street,  Somerville  MA 
UniFirst 

Current/Future  Resident  at  other  streets 
Indoor  Air 


< 

0) 

•D 

C 

3 

O 

a. 

E 

o 

O 


o 

o 

> 


c 

o 

s 

iS 

(0 

£ 

c 


i 

§ 


Q> 

2 

w 

(O 

3 


O 

O 

•D 

C 


o  ^ 

w  o 

if  1< 


_c 

X 


Oco 

I 

LU 

D  c 

<  c 


£ 

c 

(/> 

if 


o  CO 

Q  a 

<  E 


CO 

u-  £ 
0^  'ct 
3  .3 


CO 

CH  1^ 


^  5 

o 

*o 

c 


^CNCO^CO^COCO 

<,^<(00000000 

ZZZUJUaULJLJJLULJJLIJLy 

oo^csiCMco^roco 


CM 

o 


CD  CD  <D 

<<<<<<9<<99  9 

ZZZZZZluZZuJLU  liJ 

^  r-  lO 


^CMCO’tCO^COCO 

<<<99999999 

ZZZuJUJUJUJULJLJJLiJlU 

OO^CMCMCO^COCO 


<<<99999999 

ZZZOiUJUJlJJLJJLULIJlIJ 

^^^OO^COCDCO 


CM 

cp 

UJ 

CO 


CD  N*  to 

<<<<<<9<<99 

Z  Z  Z  Z  Z  Z  LU  z  z  lU  LU 


<<<<<<9<<99 

Z  Z  Z  Z  Z  Z  LU  z  Z  LU  LU 

^  CM  t— 


CD 

O 

I 

ai 


Z 


oo, 


'^ZZ 


S  S  ^  ‘^“5 

o  o  o 

8<o<<<S<<l'  ■ 
oZoZZZgZZ 

o  o  •  ^ 

r-;  O  ^00 


;  LU  lU 
•  h-  OO 


^  ^oooooooo 

^  c<  ^  I  I  •  •  I  i  •  • 

^^^LULULULULULULUIU 
^  ^  r-  o  q  ^  q  in  in  CD 
^'it^ooTTiriincM 


CM 


0) 

c 

Ia 

®  r-" 


©  CD  ©‘  2  z  ?  ? 


•© 

c 

3 

O 

o 

E 

o 


Poo^zor^S  c-So 

ro  £  £  ?  y  y  ©  2  c  c  .£ 
OOOQQQHKHH> 


© 

o 


•D 

©  ©  *o 

n  "n  B 

©30 
^  o  ® 
>  ©  © 
©  O  T3 

O  O  O 

z  z  z 

I  I  I 

<  O  Q 

z  z  z 


O 

00 

SN 
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50  Tufts  Street,  Somerville  MA 
UniFirst 

Current/Future  Resident  at  other  streets 
Indoor  Air 
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50  Tufts  Street,  Somerville  MA 
UniFirst 

Current/Future  Resident  at  other  streets 
Indoor  Air 
10  Morton  Street 
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50  Tufts  Street.  Somerville  MA 
UniFirst 

Current/Future  Resident  at  other  streets 
Indoor  Air 
12  Morton  Street 
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50  Tufts  Street,  Somerville  MA 
UniFirst 

Cuirent/Future  Resident  at  other  streets 
Indoor  Air 
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50  Tufts  Street,  Somerville  MA 
UnlFIrst 

Current/Future  Resident  at  other  streets 
Indoor  Air 

12-14  Knowiton  Street 
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50  Tufts  Street,  Somerville  MA 
UnlFIrst 

Current/Future  Resident  at  other  streets 
Indoor  Air 
17  KnowIton  Street 
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50  Tufts  Street,  Somerville  MA 
UnlFIrst 

Current/Future  Resident  at  other  streets 
Indoor  Air 
95  Franklin  Street 
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Updated  Revised  Supplemental  Method  3  Risk  Characterization  (RTN  3-23246) 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 


ARCADIS 

Infrastructure  Water  ■  Environment  Buildings 


ATTACHMENT  B 

DESCRIPTION  OF  AMBIENT  AIR  VOLATILIZATION  MODEL  (EXCAVATION/TRENCH) 
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Description  of  the  Volatiiization  Modei  into  Trench/Excavation 

ASTM  (1995)  presented  a  series  of  simple  models  for  calculating  the  equilibrium 
concentration  of  volatile  compounds  in  ambient  air  above  soil  or  groundwater  sources. 
These  equations  were  based  on  flux  to  the  surface  produced  by  assumed  molecular 
diffusion  of  volatile  compounds  through  porosities  in  soil  into  a  “box”  of  air.  Loading  of 
the  box  is  countered  by  wind  movement  through  the  box.  Molecular  diffusion  occurs 
down  a  concentration  gradient,  and  it  is  assumed  in  each  of  these  models  that  the 
concentration  of  volatile  compounds  in  the  ambient  air  box  is  so  low  relative  to  the  soil 
vapour  concentration  at  the  source  as  to  be  equivalent  to  zero. 

ASTM  provided  basic  equations  for  calculating  “volatilization  factors”  (VF),  which,  when 
multiplied  by  a  site-specific  media  concentration  (groundwater  or  soil  concentration)  will 
produce  an  estimate  of  ambient  air  concentration.  The  VF  algorithms  are: 


^'^samb  (5^  +  X  /oc  X  B + X  // )  X  (1  +  ([/„,.,  X  xzl(Deff^ 

Equation  2 


Equation  3 

The  volatilization  factors  VFss,  VFsamb.  and  VFwamb  in  Equations  1-3  are  used  to  estimate 
ambient  air  concentrations  from  surface  soil  sources,  soil  sources  beneath  a  clean  cover 
of  thickness  z,  and  from  groundwater  at  z  depth  below  ground  surface,  respectively. 

In  order  to  estimate  volatile  concentrations  in  a  trench,  slight  modifications  of  the  VF 
terms  described  above  are  required.  The  most  significant  modification  to  the  model  for 
volatilization  from  soils  at  the  surface  of  a  trench  or  other  excavation,  was  to  account  for 
the  potential  sources  in  the  side  walls  The  basis  assumption  is  that  the  hypothetical  box 
of  air  mentioned  above  could  now  be  described  by  the  dimensions  (or  a  portion  of  the 
dimensions)  of  the  trench  or  excavation  in  which  the  receptors  were  assumed  to  be 
exposed  (the  dimensions  of  the  subsurface  space  would  also  affect  proximity  to  the 
source).  Further,  because  the  airspace  is  below  ground  surface,  one  would  not  expect 
wind  clearance  of  air  to  be  as  efficient.  Accordingly,  a  term  producing  a  decrement  in 
wind  speed  is  added.  The  resulting  equations  are: 


VF 


trench 


Equation  4 

Where: 


V^xA 


DaxEm^3.33  DwxEm^3.33 
{Et^2)  {H^Et^l) 


A  =  (U*L*D*Ft)A/t 


W:  Trench  width  in  downwind  direction  (cm) 

D:  Depth  of  trench  (cm) 

L:  Length  of  trench  transverse  to  the  wind  (cm) 

Vt:  Volume  of  trench  (cm^) 

Wc;  Length  of  contamination  in  width  direction  (cm) 
Dc:  Length  of  contamination  in  height  direction  (cm) 
Lc:  Length  of  contamination  in  length  direction  (cm) 

C:  Conversion  factor  (cm^-kg/m^-g) 

Deff:  Effective  molecular  diffusion  through  soil  (cm^/s) 
H:  Henry's  Law  Coefficient  (cm^-water/cm^-air) 

B:  Soil  bulk  density  (g/cm^) 

Em:  Water-filled  soil  porosity  (unitless) 

Ev:  Air-filled  soil  porosity  (unitless) 

Et:  Total  soil  porosity 

Koc:  organic  carbon-water  sorption  coefficient  (cm^- 
water/g-carbon) 

Foe:  Fraction  organic  carbon 
t:  averaging  time  for  flux  (s) 

U:  Mean  annual  wind  speed  (cm/s) 

Ft:  Fraction  of  mean  annual  wind  speed  that  occurs  in 
trench 

A:  air  exchange  rate  (s'^) 

Da:  Molecular  diffusion  constant  in  air  (cm^/s) 

Dw:  Molecular  diffusion  constant  in  water  (cm^/s) 
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ATTACHMENT  C 

DATA  CONSIDERED  IN  UPDATED  REVISED  SUPPLEMENTAL  RISK  CHARACTERIZATION 
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Attachment  C  1a 
Risk  Characterization  Data  -  Soil 
Property  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 
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Attachment  C  1b 
Risk  Characterization  Data  -  Soil 
60  Tufts  Street  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 
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Attachment  C  1c 

Risk  Characterization  Data  -  Soil 

Tufts  Street  and  MBTA  Railroad  Area  Exposure  Area 

50  Tufts  Street 

Somerville,  Massachusetts 


0) 

0) 

k. 

<0 

(A 

JC 

3 

r^ 

CM 


o> 

o 


o  00 

w  «>«  § 

F-  o  Cf 
■  S5 

3  O  T- 
t- 
r- 
cs 


CM 


m 

o 

^  s  § 

cy>  CO  H? 
o 

m 


o> 

I 

a> 

o 

CQ 


O) 

CO 

CM 

CM 

CO 

CO 

CO 

CO 

CO 

CO 

00 

00 

00 

CO 

(O 

CO 

CO 

CO 

CO 

CO 

00 

00 

00 

0 

C>l 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

♦i* 

CD 

V 

0 

V 

CD 

V 

CD 

V 

CD 

V 

CD 

V 

CD 

V 

CD 

V 

CD 

V 

CD 

V 

d 

V 

y  1- 

5”! 

A  +- 

o  CO  £2 

CQ 


CO 


o 

o 

CM 

CM 

00 


Qi 

E 

m 

z 

c 

_o 

u 

o 


0^0 

eBu 

re  £  Q 

^  Q.  ® 

®  ®  a 

a  Q  g 

E  ®  re 

5  I” 

re 

(0 


® 

re 

c 

< 


CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

T— 

d 

d 

NT 

d 

T— 

d 

d 

d 

d 

d 

T— 

d 

T— 

d 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

10^1010101010^.  miOLO 

o'Topcpqq^qqq 

o'^czicDoocJ-ooc) 

vVvvVVV°VVV 


^  T-  T-  T-  T- 

CM  ^ 

O  Q  o  o  o  o  o 


V  V  V  V  V  d 


't  T-  T-  T- 

CM  ^  ^  • 

CO  o  o  o 

V  V  V 


CD 

CO 

lO 

q 

c> 

V 


o 

V 


CO  CO  CD  CD  CD 

lO  lO  LO  lO  lO 

to  lO  lO  lO  lO 

o 


o  o 
CD  o' 
V  V 


o 

V 


o 

CD 

V 


o 

CD 

V 


lO 
CD 
^  h>- 

o 

o  d 


CD  CD 
lO  lO 
lO  LO 

q  q 

CD  CD 
V  V 


CD 

JaC 

E 


o 

CD 

CM 

CO 


CO 


(/> 

o 

o 

> 

(A 

■a 

c 

3 

o 

Q.  ® 

I  ^ 

O  o 

o  z 

o  o  0) 
■=  2  c 
re  0)  jc; 

S’ c  "S) 

O  o  2 

®  -2  O 

=  re  ^ 
re  o  O 
O 
> 


E 

u. 

£ 

o 

L_ 

o 

sz 

u 


c 

re 

«*— * 
0 
o 

o 

d: 

o 

b 


0 

c 

0 

sz 

«4-^ 

0 

o 

L— 

o 

d: 

o 

b 

I 


^  < 
LU  o 
O  I- 

fs- 

"I 

0  £ 

•5,  0 

s:  o 

-^£■0  0 


0 

c 

£ 

>. 

0 

o 


0 

c 

_0 

>^ 

d: 

’4-^ 

0 

o 


_g 

sz 

o 

b 

I 

CM 


I 

0 

O 


o 

b 

I 

CM_ 

I 

w 

c 

re 


§  o 
■0 


LU 

(J 

0 

c 

0 

^  0 
x:  'o 


0 

o 

o 

x: 

o 


■C 

o 

x: 

o 

c 

> 


0  0 

0  £ 
-c  0 

■O  > 

0  o 

^  -s 

o  to 
Q-  c 
2  .2 
0  "re 

u.  u. 

re 

c  0 

o  o 

*3  C 

re  o 

N  O 


0 


re 


o  re 

2  TJ 

re  0 

o  ^ 
^  0 

io  ^ 

•rr  -O 


0 

0 

4-> 

o 

z 

"re 

w 

0 

C 

0 

O 


0 

x: 


T3 

0 

V) 

D 

0 

0 

re 

c 

re 

c 

O 


o  . 

C 

w  E 
re  = 

$  CD 

0  .2 

re  Q. 

E  ^ 
re  »- 

0  XJ 
x:  0 
tE 

II  tj 

II  <u 

=  Q. 

y  w 


E 

re 

k. 

CD 

O 


0 

Q. 

0 

E 

2  "d 

O)  £ 
=  0 
■=  0 
E  ^ 

II  o 

CD  ^ 

^  II 


CD 

E 


CM 


CO  ■O' 


o 

CM 


Q. 

< 


^  (n 

.2,  CD 

o  re 

o: 


cJ 

c 

0" 

c 

re 

D 

0 

c 

o 

U 

LU 

o 


Attachment  C  1d 
Risk  Characterization  Data  -  Soil 
Alston  Street  Area  Exposure  Area 
50  T  ufts  Street 
Somerville,  Massachusetts 


c 

o  ** 
^  0) 
(A  O 

<  i! 

O  W 


m 


m 

o 


O 

CO 

I 

CO 

< 

o 


00 
CM  § 
o  ci 

O  T- 


lO 


h- 

^  o 

CM  <0 

Si  CM 


^  o 

T-  CO  ▼“  o 

>  r  2 

%  ^  in 

2  3:.^  ^ 
^  CM 


r>- 

^  't  O  CM 
5  CM  ^ 


CM 


CM 


CO 

in 


V 

E 

(Q 

z 

C 

O 

re 

u 

o 


0) 

E 

re 

_a) 

a 

E 

re 

CO 


tp  0) 


a  ® 

a>  Q. 

Q  E 
0)  re 
a  CO 

E 

re 

CO 


0) 

4-> 

re 

c 


r^T- 

T-'«;l-j_T-r-T-T-T-;T-T-;T- 

oozdooo'oooo 
vv  vvvvvvvv 


CO 

T— 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

T— 

CO 

T— 

T— 

T— 

T— 

T— 

T— 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

Oi04OiGiOiO)GiOiOiG>Oi 

ocMOOoooooqq 

ddddddddddd 

vvvvvvvvvvv 


X—  T—  T—  T— 

ddddddddddd 

vvvvvvvvvvv 


CO 

CO 

0 

m 

00 

m 

m 

m 

m 

m 

in 

in 

in 

m 

0 

CO 

T— 

T“ 

T— 

00 

0 

d 

d 

d 

0 

0 

0 

0 

0 

d 

0 

CM 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

D) 

E 


o 

CD 

CM 

00 


CO 


(/) 

o 

o 

> 

CA 

■O 

c 

3 

O 

a  (D 

I  ^ 

O  o 

o  z 

C  2 

re  "S 

O)  *- 

6  o 

re  -e 
—  ro 
re  O 
o 
> 


0) 

c 

re 

re 

o 


re 

c 

re 

re  c  p 

c  re  £ 
re  ^ 

-c  -c  2 

+->  •4->  “ 

re  re  o 

o  o  Z 

^  .9 


re 

c 


^  < 

liJ  O 

®  ^  t  m 

Q_  LLI 

^  —  re  O 
c  l_ 


^  o  _ 

^  Ic  Z  Q 


re 

2 

o 

x: 

o 

b 

I 

CM 


re 

c 

re 

s: 

re 

o 

o 


re 

x: 

'4— » 

re 

o 

L_ 

o 

x; 

o 


o  .9  .9  CM 


o  o 
U  O 


Q  Q 

I  I 


(A 

‘o 


'  2 
(A  re 

c  iz 
re  re 


re 
c 
re 

^  re 
-c  "g 

-  §  ° 
700 

=:lt 

- 1-  > 


(A 

re 

o 

z 

re 

V. 

re 

c 

re 

O 


re 

re 

i- 

re 

JZ 

re 

T3 

> 

re 

0 

•c. 

JZ 

0 

re 

Q. 

c 

re 

i— 

g 

re 

re 

L_ 

re 

c 

c 

re 

q 

0 

c 

re 

0 

N 

0 

re 

re 

0 

re 

re 

T3 

re 

re 

0 

c5 

re 

(A 

re 

•c 

■0 

re 

■4-4 

0 

x: 

•4-4 

c 

_c 

CA 

re 

•0 

<: 

re 

CA 

3 

re 

■5; 

CA 

re 

re 

c 

■5; 

re 

re 

re 

c 

x: 

re 

1- 

>4 

II 

c 

: 

0 

y 

o 

CM 


Q. 

< 


^  Cl 
CD  o 

S  ^ 

o  ( 
.9,  c 
o  i 
q:  ^ 


Oi 

c 


Q. 

re 


re 

'o 

re 

Q. 

CA 


CM 


E 

re 

k— 

CJ) 

o 


re 

Q. 

(A 

E 

2  "d 

CD  B 
'=  CA 

E  ^ 

II  o 
cn 

II 

E  Z 


CO  ^ 


o 

_c 

CA* 

*-> 

c 

re 

■4— ' 

3 

(A 

C 

o 

O 

u] 

CD 


Attachment  C  1e 
Risk  Characterization  Data  -  Soil 
Other  Streets  Area  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 


o 

Csl 


Q. 

< 


04 

O 

5 

s 


s 


0) 

(0 

c 

« 

O 

o 

lO 


V) 

w 

ts 

o 

T" 

5 

S 


(O 


(O 


o 

CM 


in 

oi 


in 


CO 


CO 

0 

Q 

CM 

C35 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

A 

CM 

CM 

▼“ 

T“ 

r“ 

V 

V 

w 

d 

d 

d 

d 

CD 

d 

d 

d 

d 

CD 

CD 

CM 

CM 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

in 

in  CO 
T-  o 

in  :: 

«  V> 


CO 

M  0 

CO  Q 

CO  CO  CO 

0  CN 

T~  CO  r- 

*' 

d  d  d 

CM  CM 

V  V  V 

< 

o 


in 

>«  CM 

0 

•  ^ 

0 

0 

00 

0 

■o* 

CM 

CO 

C3> 

CO 

<y> 

CO 

a> 

CO 

CD 

CO 

CD 

00 

<D 

00 

CD 

00 

CD 

0 

K 

q 

0 

q 

0 

0 

0 

0 

0 

0 

d 

d 

Z 

d 

d 

d 

d 

d 

d 

d 

d 

C*.  0 

CO 

To 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

PH 

c—  »n 
uj  oi 
0*^0 

%b,Z 

O 


a> 

E 

CO 

z 

c 

o 

ra 

u 

o 


0) 

E 

ra 

Z 

a 

E 

ra 

(O 


0) 

j:  Q 

Q.  ® 
0)  n 

Q  w 

0)  (Q 

Q.  W 

E 

cn 


CO 

00 

o 

CD 

V 


CO  CO  CO  CO  CO 

00  OO  00  00  00 

o  o  o  *  * 


o 

CD 

V 


CO  CO  CO 
00  00  00 

“  O  “ 

CD 
V 


o 

CD 

V 


o 

CD 

V 


m 

CM 


a 


o^oddcDO^Scboo 


V  V  V  V  V 


CO 

o 


V  V  V 


COCOCOCOo^i^OO^ 

'TOOcO*^'^ 

ooooo^r^coo 

V  V  V 

o 


0 

o> 

in 

CM 

CD 

(D 

CD 

<03 

CD 

CD 

CD 

C33 

0 

(D 

<D 

o> 

<D 

<33 

CD 

<D 

CD 

<33 

0 

1— 

0 

0 

0 

q 

0 

0 

0 

0 

0 

d 

d 

z 

d 

d 

d 

CD 

d 

d 

d 

CD 

CO 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

CJ> 

'S) 

E 


o 

CO 

CN 

CO 

03 


in 

o 

o 

^  <13 

c  :a 

a  -C 

c  ^ 
c  ra 
o  is 
o  ® 

o  C 

E  o 
p  ra 
6^ 


JS 

o 

> 


03  •£ 
2  2 
o  _o 
sz  x: 

o  o 


2  LU  6 
03  0)  O  H  ^ 
c  0.  lil 

ra  ^  03  O 

^  “  03  E  ^- 
c  ra 
ra  £  03 

S  S  -C  O  03 

siifi 

0-2 

^  C<1  -■  -g 

Q  Q  _  c/3  ra 
'  '  ■  C  i: 

ra  03 


-  £  5=  - 

era  03  03  03  O 

S?  c:  00^ 

o  ^  ra  P  ^  ti 

L>  ra  £  t  o  o  ^ 

o  c  ®  >2  -g  -g  ■ 

2  o  o  .y  .y  CM 


^  >.  - 
S  £  g 

2  o 


03  P  ^ 
c  03  £ 

ra  >,  S 


t-  o  o 


<2 

'o 


£ 

o 

•c 


£  h-  T-‘  h-  > 


03  03 
03  £ 
-C  03 
TO  > 
03  O 

•c  -Q 
O  «J 
Q-  C 
£  .2 
ra  2 
ra 


c 

8 
c 
ra  o 
N  o 


ra 

ro 


TO 
ra  03 


o 


in  « 

•C  T3 
03  o 
£  C 


E 

ra 

w 

C33 

O 


TO 

03 


ra  V 

O  5* 

ra  ra 

03  c 

•Ss  «J 
ro  0) 

ro  H 
II 

6  I'' 


CM 


E  ® 

£  Q. 
03  !2 

c 


a 

£1 
o  II 


o 

Q. 

E 

CQ 

(/> 

0 

0 

O 


w  "O  — 
0)^0- 

-2 
(D  ^ 

^  12 
..00 

(UJ  C  4- 
II 

Q 


O  M 
0  ^ 


Q.  ?  != 
0  c  Z 


D 
(/> 
a  S> 


CO  Tf  in 


0 

> 

o 

0 

0 

> 

o 

o 

0 

0 

ex 

0 


0 

E 

o 

0 

D 

-o 

u> 

0 


O) 


0 

a> 

0 


0 


C 


0 

01  LL 


T3 

0 

0 

£ 

w 

0 


T? 

C 

0 


o> 

c 

o 

cx 

0 

2 

ra 

o 

0 

0 

£ 

% 

o 

0 

.52 

(/} 

rs  D 
c  w 
.E  0 

—  k. 

O  *0 

S  <13 

§1 
>-  £ 
K  ra 
oH 


'?  CO 
CD  00 

S  ^ 

2  1^ 
O  03 
.2,  03 
o  ra 

q;“- 


d 

c 


(/) 

c 

:2 

3 

ra 

c 

o 

O 

□ 

O 


Attachment  C  1e 
Risk  Characterization  Data  -  Soil 
Other  Streets  Area  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 


o 

CM 


a 

< 


(O 

o 


fO 

o 

s 


CO 


O 

<  CQ  .. 
o  o  CO  £2 

T- 

CD 


o 

CM 


(0  ^ 
O 


CD 


CM 


h- 

CM 

CM 

d 

h- 

h- 

T" 

0 

'4^ 

0 

0 

00 

0 

d 

00 

0 

d 

00 

0 

d 

00 

0 

d 

00 

0 

d 

00 

0 

d 

00 

0 

d 

00 

0 

d 

00 

0 

d 

00 

0 

d 

CM 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

(O 

CD 

CO 

o 

T* 

s 


(D 

(D 

CM 

CM 

CM 

CM 

CM  CM 

CM 

CM 

CM 

CM 

T" 

0 

00 

CM 

d 

00 

00 

00 

00  00 

00 

00 

00 

0 

0 

0 

d 

0 

d 

0 

d 

0 

d 

0  0 
d  d 

CM 

0 

d 

0 

d 

0 

d 

r* 

T* 

in 

V 

V 

V 

V 

V 

V  V 

d 

V 

V 

V 

CM 

(0 

CO 

o 

r“ 

$ 

s 


to 

00  o 

o  N 

CD  ^ 
ID 


CD 

CO 

o 

§ 

s 


0)  0) 

E  E 

n  m 

z  z 

c  a> 

.9  a 

"  I 

u  ra 

o  (O 


£ 

a 

0) 

Q 

a) 

a 

E 

ra 

tn 


V 

ra 

O 

® 

a 

E 

ra 

(O 


T-  O)  T-  T- 

T-  CM  T-;  T- 
CD  CO  C3  d 
V  V  V  V 


o  o 

V  V 


o  o  o  o  o 

V  V  V  V  V 


0>f2ci0>05G5050)C>0)0> 


o 

d 

V 


OOOOOCOCDOp 

ddddddddd 

vvvvvvvvv 


CO 

<0 

0 

CM 

CO 

d 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

0 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

CM 

CM 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

O) 

E 


w 


(A 

O 

O 

> 

i  ra 

c 

°i 

a  -c 

c 

E  ra 
o  iz 
O  ® 
o  c 

S  o 
« -e 

□)  ra 
6^ 
0) 

’-S 

w 

o 

> 


®  LUO 
ra  0)  O  [— 

ra  d  ^ 

0?  £  n. 


lU 

^  —  ra  O 

2  ra  £  g  i  I  ^ 

I  t  2  ° 

03  "ra  ^ 


ra  £  ra 

>'  ®  E 

—  o  ^ 


^  ir  f-  ^  LJ  w 

O  §  I  g  ®  o 
^  I  5  CM.  I  I  ^  O 


.9  .9  CM 


o 

5  Q  Q 

_S<  I  I 


-  ■  E 
T-  w  ra 
.  1  c  d 
.  (0  ra  ra 
-  o  P  H 


I  o 

m 


<D  0 

q5  £ 

<D 

■O  > 
m  O 

■d  -Q 
o  ro 
Q*  c 

£  .9 

0  TO 

»-  L. 
0 


C 
0 
o 
c 
0  O 
N  O 


c 

o 


•c 

0 


0 


O  0 
2  T3 

ra  ra 

o  “ 
cj  ra 

w  ® 

•C  T3 

ra  o 
£  c 

CA 

ra 
5 
ra 

■5; 


(A 

ra 

<4<rf 

O 

z 

lo 

u 

c 

V 

O 


"D 

ra 

(A 

3  _ 

CO  ra 
ra  c 

■5,  ra 

ra  ra 
ra  H 
^  II 
c  =,, 


E 

ra 

O) 

o 


c  ra 
.9  a 


cn  9 

c  E 

'^2-53 

o  cj)  ra 

S’  —  ra 

£  £  ra 

ra  II  o 
S  O)  ^ 
o  ^ 

0 
o. 

0 


_  II 


0 

Q. 

E 

0 

0 

0 

I 

Q. 

3 

■o 

0 

II 

Q 


0 

> 

o 

x> 

0 

0 

> 

o 

o 

0 

w 

0 

'5. 

0 

X 

‘C 

0 

E 

2 

0 

3 

~o 

0 

0 

!5 

£ 

O) 


0 

I 

0 

0 


■a 

c 

0 


O) 

c 

o 

cx 

0 

o 

0 

o 

0 


$ 

o 

0 


0  E 


CO  rr  in 


0 

0 

3 

0 


o  £ 

.E  0) 

I 

0 

^  + 

cn  u. 


3 

0 

0 


O  *0 
i  0 

8  1 

*-  £ 
ra  •- 
a  ra 

3  H 


d 

c 


w 

c 

3 

(A 

C 

o 

O 

LU 

o 


Attachment  C  1e 
Risk  Characterization  Data  -  Soil 
Other  Streets  Area  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 


o 

CM 


< 


§ 

S 


5 

s 


U) 

ih 

T“ 

o 

O 

o 

CM 

CO 

T“ 

CO 

eo 

1^ 

^  0>  O 

-  2  5  § 

m  00 


o 

OQ 

CO 

r*- 

o 

r^ 

00 

CM 

CM 

h«. 

00 

N. 

00 

h- 

00 

00 

00 

00 

N. 

00 

h- 

00 

N. 

00 

o 

CM 

p 

o 

O 

o 

o 

o 

o 

p 

o 

o 

r- 

0: 

O 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

T“ 

ca 

CO 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

o 


^  O 

o  ^ 
<o  « 


o> 

o 


h- 

o 

o 


o  ^ 
o  Q  o 

CQ  00 


a>  o 

e.1  ^ 

tn  !::.  00 


o> 


CO 


O 

<00., 

T-  o  ^  3 


o 

E 

re 


c 

o 

re 

o 

o 


0) 

E 

re 

z 

re 

Q. 

E 

re 

(O 


o  re 
£15 
j:  Q 

£  ^ 
re  a 

^  E 
re  re 
Q.C0 

E 

re 

(0 


re 


m 

h- 

o 

d 

V 


o> 

d 

V 


ID 

ID 

ID 

in 

ID 

ID 

h- 

ID 

O) 

r-- 

O 

O 

O 

o 

o 

CD 

o 

d 

d 

d 

CD 

CO 

d 

■O' 

o 

d 

V 

V 

V 

V 

V 

d 

V 

o 

V 


CD 

CSJ 

d 

V 


ooooooooo 

vvvvvvvvv 


(N 

a> 

o 

d 

V 


CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CD 

CD 

0^ 

a 

CD 

CD 

C0 

.<D 

<D 

o 

o 

o 

o 

o 

o 

o 

o 

o 

d 

d 

d 

d 

d 

d 

CD 

d 

d 

V 

V 

V 

V 

V 

V 

V 

V 

V 

ddddddddddd 

vvvvvvvvvvv 


'r^(N|T-;T-;T-;T-;T-;T-;T-T-^T- 

ddddddddddd 

vvvvvvvvvvv 


o 

V 


IT) 

CNJ 

d 

V 


ooooooooo 

vvvvvvvvv 


O) 

a> 

E 


o 

CO 

CM 

00 

5 

(/> 


U) 

O 

o 

-S  o 

c  .-o 

a.  -c 
c  ^ 

C  CD 

o  ^ 
O  ® 
o  c 

si 

E3 

_re 

J2 

o 

> 


E 


a> 

0)  c 
c  a> 

CD  >. 

5  £ 
o  "55 
o  o 


O  O 


re 

re 

c 

re 

LU 

O 

c 

re 

>N 

£ 

0^ 

>% 

re 

re 

c 

re 

o 

re 

o 

>» 

£L 

o 

x: 

o 

x: 

re 

o 

,c 

o 

b 

b 

CM 

o 

1 

CM^ 

o 

1 

re 

c 

CO 

k. 

re 

CO 

re 

‘o 

k. 

H 

C-  LU 
0)  O 


0)  C 

o  0) 

£  x:  "D 
-C  "SC  'C 
0^1 
rp  O  O 

m 


0  0 
55  £ 

-C  0 
T3  > 

0  o 
•c  -Q 
O  ro 
Q.  c 
£  .2 

a>  2 

CO 


c 

CD 

o 

c 


CO  Q 
N  O 


O  CO 

2  *a 
CO  re 


,c 

o 


re 

c 

re 

O 


1 1 
0  O 
£  ^ 
c 

•  =  CD 

T3  5 

0  £ 
3 

0  0 
0  C 
><  ™ 
0  ® 
0  H 
^  II 

o  y 


E 

CO 

CD 

O 

lx 

k. 

E 

re 

d 

O) 

c 

re 

E 

't 

CO 

o 

O) 

cx 

re 

c 

E 

•o 

II 

re 

O) 

o 

re 

Cl 

re 

"S) 

E 

0 

Q. 

E 

0 

0 

0 

re  Q. 

03  TO 


2 

re 

II 

o 


CM 


CO  m 


re 

> 

o 

CO 

re 

> 

o 

o 

re 

re 

'5. 

(/) 

X 

s 

15 

E 

o 

re 

D 

■o 

(0 

CO 

lo 

JZ 

O) 


CO 

E 

15 

re 


■o 

c 

CO 


cn 

c 

*€ 

o 

cx 

re 

u. 

o 

CO 

o 

re 

re 


15 

3 

CUlL 


$ 

o 

re 

.52 

re 

ti  3 

c  re 

,E  re 

—  k. 

o  "o 

±5  ® 

§1 
“  £ 
^0 

§■  H 


'?  CD 
CD  CO 

£  ^ 

!  ° 
O  0 

.2,  S) 

o  0 
01“- 


O 

c 

re" 

c 

2 

3 

re 

c 

o 

O 

□ 

O 


Attachment  C  1e 
Risk  Characterization  Data  -  Soil 
Other  Streets  Area  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 


o 

eg 


a 

< 


Q 

00 


CO 

5 

s 


< 

CM 


5 

s 


CM 

£ 


CM 

V> 

I 

Q 

00 


CO 


CM 


o 
o 
O 

o  CM 

^  s 


<0 

CO 


M  o 
^  o 
o  G 

^  A 


CQ  °  S  ? 

CO 


^cm5 

CM  ^  O 
v:  T  O  2! 
T-  O  ^  O 
^  ^  O  V 


CM 


CO 


CO 

I 

o 


CO 

o 

A 

CO 

T- 

CO 

“j 

CO 

CO 

CO 

“5 

CO 

CO 

CO 

o 

CM 

T“ 

co 

T“ 

CO 

T“ 

CO 

o 

d 

d 

d 

T” 

d 

d 

o 

o 

o 

o 

o 

r» 

V 

V 

V 

d 

V 

V 

V 

d 

V 

V 

V 

s-'  g 

Tog 

i®  s  « 


CO 


o 

<  CQ  .. 

T-  O  <*>  5 

^  T- 

m 


u 

E 

ra 

z 

c 

o 

ra 

u 

o 


0) 

E 

ra 

z 

a 

Q. 

E 

ra 

CO 


5=-  ra 

j:  Q 
Q.  O 
0)  OL 

Q  w 

0)  ra 
0.(0 

E 

ra 

V) 


a> 


CM 

CO 

CM 

CM 

CM 

CM 

CM 

CO 

CM 

CM 

CM 

T“ 

T“ 

T“ 

CO 

T“ 

T— 

V 

d 

d 

d 

d 

d 

d 

d 

CM 

d 

d 

d 

V 

V 

V 

V 

V 

V 

V 

d 

V 

V 

V 

co^cooocococococococo 

dcscDcricDoooocjcD 

vvvvvvvvvvv 


CO 

o 

d 

<^0.2 

CO 

o 

d 

CO 

o 

d 

CO 

o 

d 

CO 

o 

d 

00 

o 

d 

o 

00 

o 

d 

00 

o 

d 

00 

o 

d 

V 

V 

V 

V 

V 

V 

d 

V 

V 

V 

t-OTt-t-t-t-t-t-t-t-t- 

dddciddcDdcDCDCD 

vvvvvvvvvvv 


dcDodddcb^cDcad 

vvvvvvvvvvv 


O) 

"o) 

E 


o 

CO 
CM 
CO 

£  5 

^  to 


tf) 

u 

O 

> 

I  -o 

Q.  -O 
C  o 
c  ra 
o  ^ 
O  o 
o  c 
E  o 

1-2 
p  ra 

6^ 

-2 
*<? 

JS 
o 
> 


o 

c 

CO 

0 

o 


<D 

c 

0 

>» 

-C 

0 

o 


0 

o 


£ 

o 

w  ^ 

o  o 

o  o 


o  o 
^  £ 
o  o 

b  Q 


0 

c 

LU 

o 

0 

c 

0 

0 

>% 

JZ 

o 

t 

0 

LU 

O 

>% 

sz 

0 

0 

c 

c 

0 

0 

2 

0 

£ 

0 

o 

o 

>» 

0 

c 

kl 

o 

£ 

o 

JZ 

o 

b 

£ 

0 

2 

o 

o 

0 

£ 

0 

“D 

’k. 

5 

1 

CM 

o 

o 

0 

o 

o 

CM^ 

•r-‘ 

o 

K 

k. 

o 

£ 

o 

(0 

(0 

c 

0 

0 

k. 

0 

■r“ 

o 

*1. 

c 

o 

^4^ 

H 

T- 

h- 

> 

0)  (U 
£ 
-C  0} 

■D  > 
0)  O 
•E  -Cl 
o  ™ 
Q-  c 
E  .9 
0)  ra 

^  h. 
0 
c 
o 


c 
0 
o 
c 
0  O 
Nl  O 


0 


0 


U  0 

2  -o 
0  0 
^  O 
0 

0) 
T3 


05 


.0)  O 

£  c 

C  W 
■=  ra 
■o  5 

O’  fl) 

0)  S 

3  ^ 

05  ra 

05  C 

■5,  ro 

ro  05 

ro  H 
^  II 
c  =, 


E 

ra 

05 

O 


C  05 
:=  Q. 

05  ^ 

C  E 
'■«=  2  -o 

O  05  ^ 
Q-  =  05 


05 

*o 
0 

‘o 
0 

CL  i- 
(/>  C 


E 

II 

a> 


0 

Q. 

E 

0 

0 

0 

I 

Q, 

"O 

0 


0 

> 

o 

0 

0 

> 

o 

o 

0 

0 

'5. 

(/> 


0 

E 


0 

3 

■o 

0 

0 

!q 


0 

E 

« 

0 


■D 

C 

0 


O) 

c 

tr 

o 

Q. 

0 

k. 

O 

0 

t. 

o 

x> 

0 

0 

£ 

5 

o 

0 


.2>  t/j  - 

3 
0 
0 


C  <£= 


^  11 

?  *“ 
z 


II 

Q 


0 

O 

z 

Ol 

c 


CM 


CO  "O'  in 


0  E 
(/>  — 
0  n 


■o 

0 

tr 

o 

Q. 

0 


0 
d 

3F 


0 


^  cc 
to  00 

in  ^ 

2 

o  a; 
0  c 
'o'  cc 


Olu- 


o 

c 


0 

c 

2 

3 

0 

C 

o 

O 

UJ 

O 


Attachment  C  1e 
Risk  Characterization  Data  -  Soil 
Other  Streets  Area  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 


o 

CM 

5 

s 


< 

CM 

T- 

CQ 


Q 

o 

CM 

$ 

S 


Q 

CM 


CM 

O 

o 


h- 

o 

o 

w 

o 


CM 

O 

O 

▼“ 

CM 

T» 

S 


lO  g 
o  N 


O 

< 

=!• 

o 

T* 

CM 


CO  o 

o  CJ 

^  lO 


o 

< 

CM 


h- 
CO  o 

o  C{ 

ir> 

o  2s 


h* 

o 

CM 

OQ 


CO 

N. 

0 

CM 

<y> 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

0 

0 

CM 

T— 

T“ 

T” 

T~ 

T” 

<3 

CD 

d 

d 

d 

d 

d 

d 

d 

d 

d 

S 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

a> 

E 

n 

Z 

c 

o 

n 

o 

o 


CO 

(0 

(O 

0 

0 

CM 

T" 

m 

0) 

E 

g 

0 

z 

0 

a. 

0 

a 

0 

E 

0 

(0 

(0 

Q. 

E 

o 

o 

G 

00 

00 


0 

(0 

o 

0 

a 

E 


(n 


cococococococococococo 


o 

V 


o  o 
V  V 


o 

V 


o  o  o  o 
V  V  V  V 


CO 

CM 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

▼“ 

T— 

T— 

T— 

T- 

V 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

T—  CM^t—  T— 

ooooooooooo 

vvvvvvvvvvv 


h- 

O) 

p 

o 

V 


h,-h.rs,.r^rs.h^r^h,.r^ 

0)0)0>G>00)0>0>0) 

ooopppppp 

ooooooooo 

vvvvvvvvv 


in 

CM 


vvvvvvvvv 


Q) 

E 


o 

CO 

<N 

oo 

5 

w 


(A 

o 

o 

■D  0) 

c  :3 

i  ° 

P'S 
E  to 
O  is 

o  B 

o 


0) 

c 

0) 

g  S  £ 

2  ■^  § 


c  i  2 

(0-2  5 

O)  CO  ^ 

500 

0) 


o 

> 


2  -c 
-2 

£  9 


i  o 

.2  -c 

o  .2  .2  C^J 

o  Q  <=>  -■ 
O  I  I  V 

£  ^  ^ 

o 


“  luo 
^  —  0)  o 

S  2  ™  t 

2  <1)  £  <D 

]E  x:  o  ^ 

■2  ®  o  _^-g 

S.lill 


*0 


«  {0 
C  ^ 
(0  0 
is  I- 


H  5  o 

m 


<]}  (U 

S  £ 

-c  Q) 
■o  > 
0)  O 
■c  -P 
O  to 
Q-  C 

(!)  o 
E  2 

CO 


c 
0 
o 
c 
0  o 

N  O 


CO 


•c 

0  ^ 
*3  0 


0  0 


o 


o 


•o 

0 

(/> 


(A 

0 

O 

z 


0 

c 

0 

o 


0 
-t-J 

0  "o 

£  c 

c  ^ 
.=  0 

5 

3  ]>> 
(/>  (0 
0)  c 

•5.  ™ 

lo  0) 

ro  H 
^  II 

6  y 


E 

CO 

k. 

O) 

o 


‘c  0 
.E  Q. 


O) 

c 

r 

o 

Q.  = 

0  “ 


•O 

0 

o 

0 

Q. 

0 


0 

E 

0  -d 

D)  S 
=  w 

E  ^ 


II 

O) 


M 


0 

Q. 

e 

0 

(A 

0 

I 

Q. 

•o 

]Q 

0 

II 

a 


0 

> 

o 

X) 

0 

0 

> 

o 

o 

2 

0 

■q. 

(A 


0 

E 

o 

0 

3 

■D 

(/> 

0 

‘3 


0 

E 

0 

0 

tA 

~o 

c 

0 


o> 

c 

t:: 

o 

Q. 

0 

k. 

O 

0 

L. 

o 

0 

0 

jC 

$ 

o 

0 


.?  CA 

ti  3 

E 


CM 


CO  rf  10 


=  2 

O  “O 
•  0 


3 
(/> 

o|  2 

I  “ 
(0 
3 

Olu. 


•c 

o 

t3. 

0) 


0) 

Q.  _ 
3  H 


CD 


O 

CM 


Q. 

< 


o  0) 
.2,  C3 
o  to 


d 

_c 

JA 

c 

5 

3 

(A 

c 

o 

O 

ili 

O 


Attachment  C  1e 
Risk  Characterization  Data  -  Soil 
Other  Streets  Area  Exposure  Area 
50  T ufts  Street 
Somerville,  Massachusetts 


o 

CSJ 


Q. 

< 


C 

o 

S  a) 

I  s 

5  0) 

O) 

CM 


c 

0 

0  c» 

$  « 
0  £ 

C  ■»' 

•  PM  0 

5  0  d 

0  ^ 

^  CO 

z  ® 

0 

^  CO 

O) 

T* 

c 

0) 

—  0) 
o  ® 

CO  (0 


c 

O 

c  « 
o  ® 
S  ^ 


PM 

PM 


O 

(0 

§ 

o 

z 

o> 

PM 


PM 


eo 
o 
o 
o  d 

T- 

O  PM 


o 

^  CM 

uj  2 

-J  o 

o 

CO 

(O 


00 

0 

CM 

T— 

CM 

CM 

CM 

CM 

T“ 

CO 

H 

T* 

o> 

d 

d 

Z 

d 

d 

d 

d 

V 

V 

V 

V 

V 

V 

O 

V) 

I 

H 

cz 

o 

s 

CO 


eo 
PM  o 

5d 

O  t 

(M 


CO 

CO 

CM 

CM 


CM 


00 

o 


o  G 

o  CM 


CD  ^  ;r 


0) 

E 

(Q 


C 

o 

n 

u 

o 


(0 

00 

00 

0 

0 

CM 

CM 

0 

CO 

CM 

CD 

0 

0 

E 

£ 

0 

0 

£ 

Q 

z 

0 

a 

® 

0 

a 

a 

0 

E 

E 

0 

0 

0 

(0 

a 

E 

V) 

0 

<0 

CM 


O 

V 


CO 

d 

V 


CMCMCMCMCMCMCMCM 


O 

V 


O  O 
V  V 


CO  CO 
r-  CO 

d  d  z 

V  V 


CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

T— 

T“ 

T“ 

T“ 

T“ 

d 

d 

d 

d 

d 

d 

d 

d 

V 

V 

V 

V 

V 

V 

V 

V 

o 

V 


o  o 
V  V 


CD 

CO 


OOOOOOOOOOO 

VVVVVVVVVVV 


ddddddddddd 

VVVVVVVVVVV 


CM 


CO 


ooooooogooo 

VVVVVVVVVVV 


O) 

"o) 

E 


o 

(O 
PM 
00 

I  5 

^  CO 


in 

o 

o 

> 

i « 

c  :2 

°i 

a. 

P  ® 
C  (0  C 

O  OJ 
(J  ®  £ 


®  LJJ 

®  ®  o 
0)  ^ 
2?  >»  Q> 
a)  ^  ^  c 

ii 

§  O  P  2 


< 

o  ^ 
t.  [y" 
®  o 


c  ^  c 
C  n 


.a  c 

C  g 


o  j:  Q  cv  -8 


ra  ro  ^ 

<500 

w 


o 

> 


o 

o 

SI 

(J 


y  .g  cNi 


0  Q 


CO  to 
c  Js 
to  CO  ® 
o  ^  H 


i:  ® 

®  c 

o  ® 

"5,  ® 

^  £  -D 

III 

r-  O  O 


?l 


0  0 
0  £ 
-C  Q 

•O  > 

0  o 

•c 

o  aj 

CL  C 

E  .9 
0  0 

^  k. 

0 


c 
0 
o 
c 
0  O 
N  O 


c 

o 


0 


0 


0 

w 

0 

C 

0 

o 


o  0 
2  "o 
0  0 

•5  8 

w  ® 
•c  T3 

Q>  O 
£  C 
C  w 

-  ro 
•o  5 
to  s 

to  ® 

®  c 

■s;  ® 

ro  ® 
ro  h- 
^  II 

O 


PM 


E 

ra 

O) 

o 


C  0 

.E  o. 


O) 


</) 

c  E 
tr  2 
O  O) 
Q.  := 

21 

"S  II 

fE  O) 
O  JC 

^  ? 

(0  c 


£ 

(D. 

E 

0 

0 

0 

rii 

CD  T3 

2 

O  0 
C  V= 
II  II 

-  Q 

Z  U- 


0 

E 

0 

0 

0 

>  1 

s  ® 

to  .t; 

^  .i 

0 

> 

8 

0 

0 

‘q. 

0 
X 
‘C 
0 
E 
o 

®  £ 

•o  5 

0  ^ 

0  0 

iD  -O 

£  .9 

3 
0 
0 


O) 

c 

r 

o 

CL 

0 

o 

2 

o 

M3 

to 


ra  E 


po  Tf  in 


to 

ra 

sz 


3 
in 

a  ® 


c 

I 
(0 
3 

61  U- 


c 

o 

o 

0 
Q. 
Cl  . 
3  I 


•o 

0 

t 

o 

Cl 

0 


CO  (O 
CO  CO 


in 

o 


o 

o 


^  ® 
0.  0- 


o 

c 

B 

c 

2 

3 

0 

C 

o 

o 

Q] 

CD 


Attachment  C  1e 
Risk  Characterization  Data  -  Soil 
Other  Streets  Area  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 


0) 

0) 

w 

(O 

2 

C 

(Q 

w 

U. 

(t 

in 

o> 


c  « 

2  S 

U. 


CM 

00 


C  0) 
m  (1) 
2  2 
u.  3) 


0) 

0) 

V) 

c 

o 

r 

o 

S 


c 

o 

o  a> 

C  0) 

CO 

I 

m 

CO 


o  ^ 
q:  d 
u.  o 

e> 


00 
CO  o 

sS 

«  o> 


iC  c- 

a  « 

md 

o:  o 


00 

o  § 

5  £! 

lo  S2 


<  _i 

fi  OT 
o> 


<o 

00 

o 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

o 

o 

C3 

o 

H 

z 

o 

o 

d 

d 

d 

d 

d 

d 

o 

00 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

O 

V) 

z 


CM 

00 


00 
CM  O 
_  o 
O  (>j 

O  JS 

CO 


o 

to 

I 


oo 
CM  g 
O  £S 

T“ 

O  N 
CM 


o 

to 

I 

I— 

o 

s 


00 
CM  o 

o  CM 

°  ^ 


o 

o 

z 

r>- 

CO 

I 

in 

CO 


00 


CM 


0) 

E 

ra 

z 

c 

_o 

ra 

u 

o 


0) 

E 

ra 

Z 

0) 

a 

E 

re 

to 


^  0) 

£  Q 
a  i» 

V  Q. 

0)  re 

a  w 

E 

re 

<0 


0) 


CO  CO 
•<-  CO 

d  d 

V  V 


cocococococococo 

dddddddd 

vvvvvvvv 


coco  oooooooooooooooo 

oozoooooooo 
vv  vvvvvvvv 


CO 

CM 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

1- 

-r- 

T— 

T- 

d 

d 

z 

d 

d 

d 

d 

d 

d 

d 

d 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

CO  ■<- 
T-  CO 

d  d 

V  V 


CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

d 

d 

d 

d 

d 

d 

d 

d 

V 

V 

V 

V 

V 

V 

V 

V 

CO 

CM 


V  V  V  V  V 


CO  •  •  • 

to  O  O  O 

o  V  V  V 


CM 

o 

Q 

in 

h- 

in 

in 

in 

m 

in 

in 

in 

in 

A 

CM 

T“ 

CO 

H 

T— 

T— 

T- 

•r“ 

T“ 

w 

d 

d 

z 

d 

d 

d 

d 

d 

d 

d 

d 

O 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

O) 

'o) 

E 


o 

CO 

CM 

00 

§ 

CO 


(A 

o 

o 

> 

■o  ® 

o  o 
Q.  -C 
c 

E  re 
o  d 
O  Q> 


re 

c 

re 


.a  c 

c  S 

re  -6  o 

p  re  ^ 

6  o  o 

*<£« 

JO 

O 

> 


(D 


8 


o 

o 

O 


0 

0 

c 

0 

0 

c 

0 

c 

0 

2k 

£ 

>» 

£ 

0 

o 

>% 

0 

2 

o 

0 

o 

£ 

o 

O 

k. 

o 

£ 

o 

b 

1 

x: 

b 

CM^ 

o 

1 

CM 

T— 

b 

T-** 

(0 

1 

(/> 

c 

0 

o 

UJ 


o 


< 

o  ^ 

t-  iir 

re  O 

§  t 

£  re 
re  c 
o 

o  >'  ® 
£  ^  "O 
-c  -St  c 

op 

r7  _0  O 

-C  ■=i 


_■  o 


,S| 


re  re 
re  £ 
-t=  (1) 
■o  > 
m  O 

•e 

O 

o,  C 

£  o 

£  2 
CO  r 


c 

o 


CO 

N 


O  CO 

£  -u 
(0  o 
^  o 
£ 
0) 
•o 


(/) 


CD  O 
£  c 

c  CO 
.=  CO 

■D  5 

®  m 
<0  ^ 
3  ^ 
(/)  CO 
0)  C 

m  © 
ro  I- 


E 

CO 

O) 

o 


0) 

c 

0) 

O 


£ 
Ol 

E 

CO 
(0 
0 
0 

2  xi 

o)  iB  ^ 

==  CO  ^ 
•=  CD  TJ 

C  TD 


0 

Q. 

(0 

E 


0 

> 

o 

0 

> 

8 

0 

0 

’q. 

<0 


0 

E 

o 

0 

3 

TJ 

(0 

CO 

!o 

O) 


0 

E 

w 

0 

.S2 

•o 

c 

0 


O) 

c 

tr 

o 

Q. 

0 

k. 

o 

0 

k. 

o 

JO 

0 

o 

0 


II 


0 


o  _ 
c  ;;= 

II  n 
h-  Q 
E  Z  LL 


(0 

0 

o 

z 


O) 


CM 


CO  m 


CO 

0 

£ 

3 

(0 


o  2 


0 
3 

CSIlL 


0  := 

.Hi  3 

c  (0 

1  £ 

2  ■§ 

8  a 

^  OJ 

Sre 

oH 


o 

CM 


Q. 

< 


CO  to 
CO 


cj 

c 


CO 

c 

0 

3 

(0 

c 

o 

o 

LU 

o 


Attachment  C  1e 
Risk  Characterization  Data  -  Soil 
Other  Streets  Area  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 


z 


_  w 

^  ? 

o 

w 


T3 

0) 

3 

C 

C 

o 

■4^ 

0) 

0) 

w 

4-» 

tn 

c 

3E 

c 

ra 


CC. 

in 

a> 


_  u. 

Zi 
O 
w 


h- 

o 
o  CM 


in 

0 

0 

CO 

in 

CO 

CO 

CO 

CO 

CO 

0 

CM 

CO 

CM 

CM 

N- 

CM 

a 

CM 

CM 

0 

CD 

d 

d 

d 

'l^ 

CO 

d 

06 

d 

d 

0 

V 

V 

V 

V 

d 

d 

V 

in 

V 

CO 

V 

H 

±  d 

(O 


o 

I  5  S! 


««o 


o  S 


^  iZ  «  § 

S  3:  °  a 
a  H  o 

«,§  oS 

o>  2 


jx:  H 
z  J 

U.  (O 

K2i 

o 


T- 

w 

0 

<7) 

05 

o> 

CJ) 

O) 

a> 

a> 

o> 

0 

T— 

T— 

3.34 

T— 

in 

d 

d 

d 

d 

d 

d 

d 

d 

d 

V 

V 

V 

V 

V 

V 

V 

V 

in 

o 

o 


01  < 

in  uj 

O) 


§2 

O) 


00 

00  o 

2§ 

O) 


V 

E 

n 


c 

O 

43 

ra 

u 

o 


ra 

E 

ra 

z 

ra 

a 

E 

ra 

(/> 


^  ra 

ji  Q 

Q.  ® 
ra  Q, 

Q  f 

ra  ra 
Q.  W 

E 

ra 

Vi 


ddcjodoo^^odo 

vvvvvvv^vvv 


4—  T“T—  T—  T—  T“T“4“ 

ciJddcsoo'oddocD 

vvvvvvvvvvv 


O)  ^  05  CD  0>  O)  CT> 

d  (D  ci  cS  C5  CD  <3 

V  V  V  V  V  V  V 


CD  CO  05 
?  T  CD  ■^. 
^  O  <N  O 
V  O  V 


CO  o 
d  V 


0 

CM 

CM 

in 

CM 

CO 

—3 

CO 

Oi 

CM 

CM 

CO 

CO 

CM 

d 

d 

d 

0 

CO 

CJ) 

d 

cd 

h*- 

d 

V 

V 

V 

d 

d 

0 

d 

V 

0 

d 

CM 

V 

in 

CO 

in 

in 

in 

in 

in 

in 

in 

CM 

CO 

H 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

d 

d 

Z 

d 

d 

d 

d 

d 

d 

d 

V 

V 

V 

V 

V 

V 

V 

V 

V 

CD 

"o) 

E 


CO 


w 

o 
O 
> 

■o  ID 
C  .P 

o| 

Q.  -C 
C  “ 

E  ra 
O  is 
O  ® 
o  c 
E  o 

l-e 

ro  ra 

5000 

.« 

JO 

o 

> 


o 

c 

(0 


o  o 
o  o 


0 

05  ^ 

ra  ^ 
c 

ra  £  § 

t  2  ^ 


o 

o  o  ^ 

o  s  :§  9 
Z  £  9  fH 
y  .9  CM 
Q  Q  w 

-  w  to 

T-  T-  o  i= 


LU  d 

'-'<1)0 
“Si¬ 
ll^ 

o 


-£=  £  c  — 


x: 

o 

•c 


0) 

c 

0 

>;  0 
•c  "S 

I  ° 


0 


o 

■c 

H- 


0  0 

s  £ 

-c  <D 

o  o 
•c  -Q 
o 

^  c 
£  .2 
0  0 
0 
c 
o 


c 
0 
o 
c 
0  o 

N  O 


0 


0 


O  0 

2  -O 
0  0 


o 


o 
0 

w  ^ 

•C 

0  "o 
£  c 

c  ^ 

.b  (0 


E 

£? 

05 

o 


.5  Q. 


05 


w  ^ 


ra 

Q. 

E 

ra 

to 

ra 


3 

to  ra 
ra  c 

2'  ^ 
ra  ® 

ra  H 
^  II 

6  I'' 


4-  CN 


c  E 

€  iS  T3 
O  CD  ® 

E  I  S 

"§  II  o  "5 

_  r“  1^ 


1 

O. 

3 

T) 

2 
0 


0 

> 

O 

.0 

0 

0 

> 

o 

o 

0 

0 

*5. 

(/) 

X 

•c 

0 

E 

o 

0 

3 

X5 

0 

0 


0 

E 

w 

0 


“D 

c 

0 


II 


b:  O) 

O  ^ 

(/)  c  Z 


II 

Q 


CO  m 


O) 

0 

{/> 

0 


tfi 

0 

O 

z 


01  a? 


0 
3 

oIlL 


O) 
c 

t 
o 
o. 
0 
w 

o 
0 
o 

JO 

0 

JZ 

■4^ 

5 

o 

w 

(/) 

3 

C  CO 

.E  0 
—  ^ 

o  *0 

W  CD 

§1 

*-  £ 
0  *“ 

Q.  0 
3  H 


o 

CM 


Q. 

< 


CO 

I 

CO 

in 

o 


CO 

00 


o 

CM 


^  ra 
CL  0- 


cj 

s 

JO 

c 

3 

(0 

c 

o 

O 

□ 

O 


Attachment  C  1e 
Risk  Characterization  Data  -  Soil 
Other  Streets  Area  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 


o 

CM 


Q. 

< 


(D  CO 

k.  i- 

CO 

C  0 
O  O 


0 

o  15 

2  -o 

(0  0 

1 1 

0  o 
£  c 

c  ^ 
■=  CO 

-D  5 

3  ^ 
W  CO 

(1)  c 

%  " 
(0  J? 

ro  I- 
^  II 
c  =, 


E 

CD 

Ui 

o 


0 


.5  Q. 

O)  ^ 

c  c 
‘■c  2  -o 

O  O)  ^ 

9-  =  (/) 


0 

■o 

0 

o 

0 

Q. 


E  ^ 

II  o 
O)  ^ 

^  II 


0 

E 

0 

(f> 

0 


Q. 

3 

TD 

2 

0 

II 

Q 

U. 


CM 


CO  in 


0 

e 

lo 

0 


0 

> 

o 

0 

0 

> 

o 

o 

0 

0 

Ci 

0 

X 

•c 

0 

E 

o 

0 

■O 

(O 

0 


.g> 

0 

(O 

0 


O 

c 


“O 

c 

0 


O) 

c 

’€ 

o 

Q. 

0 

k. 

o 

0 

o 

0 


$ 

o 

0 

Xi 

0 

0  ^ 

C  0 

£  0 

—  w 

O  "O 

^  0 

O  o. 

L.  2 

CD 

Q.  0 

Ci  J= 


OliL 


CO  (O 
CO  CO 


6 

c 

0" 

c 

0 

3 

0 

c 

o 

O 


LLI 

o 


Attachment  C  If 

Risk  Characterization  Data  -  Soil 
Neighborhood  Streets  Area  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 


u 

< 

ffl 

to 

< 

o 

CO 

Cl 

o 

(D 

CO 

CD 

a  o 

®  T  o  S 
o  ?!  N  B 


<o 
n  o 
o  g 

■“  CO 
CM  <M 

5 


(O  <o 

T-  O 


(O 

00  o 

O  § 

<o  5 


(O 

to  o 
O  CM 
**  h- 
Ol  OI 


(O 

^  iO 
T-  O 

O  § 

IO  H 

oi 


CO 

(0 

CO 

o 

CN 

o 

o 

o 

T“ 

s 

cs 

s 

MS  ^ 

'T  CO?  § 

O  T  o  «>; 
uj  ^  r5 
O  C  ^  ^ 
00 


^  d> 

£.75 
£  Q 


a  «> 

E  E 
n  (c 

Z  Z  ^  0, 

5  ®  o  aJ 

.2  a  Q  p 

(Q  C  O  (0 

8  5  I*” 

CO 

CO 


T-CSI-t-l-T-T-^T-T-T-T- 

oddddddoooo 

vvvvvvvvvvv 


OO^OOOOOOOGOOOOOCOOOCO 
0.000000000 
‘^ddddddddd 

V 


o 

V 


vvvvvvvvv 


ddddddddddd 

vvvvvvvvvvv 


CNJ,^CMC\|CN|CMCM^,  CMCMCM 
OO^OOOOCOOOOO^GOOOOO 

o^oooooc^ooo 
’^ddddd^ddd 

V  X.  X,  X,  X/  X.  o 


o 

V 


V  V  V  V  V 


V  V  V 


o 

o 

d 

V 


^0>0)0>0)0)00>0>0> 

'■•OOOOOOOOO 


ooooooooo 

vvvvvvvvv 


j^CMCMCMCMCMCMCVICMCM 

^ddddddddd 

Vvvvvvvvvv 


CO 

00 

o 

d 

V 


cococococo^cococo 

COOOOOOOCO^OOGOOO 

ooooo<^ooo 

ddddd^ddd 

vvvvvvvvv 


CMOCMCNJCNICMCMCMCNJCMCM 

ddddddddddd 

vvvvvvvvvvv 


CO 

iO 

in 

o 

d 

V 


CO  CO  CO  CO  (O 

in  in  m  m  m 

in  in  m  in  m 

o  o  o  o  o 

d  d  d  d  d 

V  V  V  V  V 


CO  CO 

in  in 
in  in 
o  o 
d  d 

V  V 


O 

o 

M 

*o 

c 

3 

o 

o.  * 
E 

o  . 
o  • 
o 

C  ' 
(0  ■ 
O) 

O  . 

d) 


•.COO 
jO 

o 
> 


0) 

c 

a>  £ 

■5x  ® 

5  g 

Is 

•  I 
^  </) 
T-  O 


8  UJ 

«  u 
>> 


.y  ® 

Q  2 
CM  ° 
-  sz 
V  <J 

<0  CO 

c 

(0  CD 


< 

O 

tin- 
a>  o 
S  b 

£  <D 
0)  c 
o  d) 

i:  'Sx  <D 

o  ^-S 

-c  'C  c 

“si 

*7  o  "o 

-C  "S. 

c 

T-'  I-  > 


CD  (D 

S)  £ 

■c  0) 

T3  > 

<]>  o 
•c  -Q 
o  <0 
CL  c 
£  .o 

0)  ro 


O  (0 
2  T3 
(0  0) 

■g 

^  CD 

«  S 

•c  ^ 
(D  o 
£ 


E 

(0 


2  ? 


(0  c 


■O  5 

3  ^ 


<D 

CL 


C3)  g 
C  E 


Q. 

E 
(0 
(/) 

0) 


0) 

> 

o 

(0 

0) 

> 

8 


<0 

E 


(D 

3 

*o 

(/) 

(0 

!q 


*o 

£ 

E 

15 

CD 


•D 

c 

CO 


Ui 

c 

tr 

o 

Q. 

£ 

o 

(0 

o 

n 

iS 

CD 

-C 

_g 

a> 


<0 

© 

o 

O) 

© 

Q. 

© 

c 

Ol 

15 

3 

© 

£ 

E 

II 

© 

*o 

© 

© 

c 

© 

£ 

"S 

o 

■D 

© 

o 

2 

© 

I- 

le= 

O) 

c 

>x 

II 

O 

li 

II 

15 

© 

c 

O 

K 

V 

a 

© 

CL 

(/> 

IN 

c6uj 

FD 

c 

© 

O 

csi 

CO 

in 

”  .i  S 
</)—»- 
2  o  *o 
c  iz  d) 

a 

0 


3 
(/> 

51  £ 


c 
|1 
ra 

3 

OliL 


8 

a 


_  © 
Q.  £ 
3  »- 


GEI  Consultants,  Inc.  Project  04516-3  April  201 1 

Page  14  of  186 


Attachment  C  1f 

Risk  Characterization  Data  -  Soil 
Neighborhood  Streets  Area  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 


5  Q 


T-  £~  en  o 

J  2  § 

m  eo 


<  CO  ro  o 
^  O  CO  ^ 

T“  ^ 

ID 


O  Tt  g 

i:  V  2  § 

m  ?  CO  S2 


o  ^  o>  o 

o  o  o  S 

m  ^  h.  » 


O  i-  o»  g 

^  9  o  S 
m  t  00 


u 

<  CO  CO 

T-  o  CO 
CD 


^  lo  r~ 


co 


S  C* 


m  r"  o> 

2  5a 


CD 


U  c. 

<  tn  CO  o 

“  CD  £2 
CD 


ffi  « 

E  E 

<0  re 
Z  Z 
c  re 
.2  *5. 
^  E 
u  re 
o  (/) 


^  o 
jz  a 

iS  ^ 
°  E 

O  CO 

a  w 
E 

n 

OT 


w 

% 


iO  ri\  ^  ^  ^  ^  ^  lO^vn 

r^^r^r*«.N.r^r^LOf^oi^ 
o^oooooJ^ocoo 
d^oddddcodgd 

V^VVVVV  V/— iV 


o 

V 


<D 

rsi 

d 

V 


ooooooooo 

vvvvvvvvv 


OO^COOOOOOOOOGOGOGOOO 
0^000000000 
o 


o 

V 


ooooooooo 

vvvvvvvvv 


o> 

o 

d 

V 


^CMCMCMCSICSICNJCNC>JCM 
^0>0)0>0>0)0)0)0)0 
'■T  ooooooooo 


ooooooooo 

vvvvvvvvv 


^  ^  ^  T“  T*  T“  ^  ^ 

T— 

ddddddddddd 

vvvvvvvvvvv 


ddddddddddd 

vvvvvvvvvvv 


o 

V 


CM 

d 

V 


ooooooooo 

vvvvvvvvv 


lO 
r*^ 
o  ^ 
d 

V/  V 


rtsioinmioio^.  inmm 
^is.r*.«.fs.h«.rs„CMN.h*r^ 

'*“00000^.“  ““ 


00000 
V  V  V  V  V 


000 
d  d  d 

V  V  V 


oo_ooaooooocoGOooooco 

CO^OOCOOOOOCOOOOOOOOO 
0^.000000000 
O . 


o 

V 


ooooooooo 

vvvvvvvvv 


•  CM . CM  •  •  • 

OqOOOOOcoOOO 

vyvvvvvdvvv 


C/) 


(A 

o 
o 
> 

(A 

•o 
c 

3 

O  ffi 

Q.  *0 

U  -5  * 

o  2  C 
ra  2  £ 

si  5 

Vj  ^  o 

®  CO  jc 

5:  o  o 
a  2 
E  o 
<  > 


®  HI 


<0 

0  C  (-  w 

c  ^  o 

££  el 

©  © 


©  ©  O  h- 
c  n  ^ 


P  O  2 
^  ^ 


© 
C 

o 

^  ^  >N 

o  £  £ 


o  o 


u  .y 

O  9  9 

j: 

O 


O  •—  I  ^ 

z  9  a.  ■§ 


< 
p 

UJ 

®  o 
i  t 
£  ® 
s  s 


o  9  2  z  f  ? 


'  ■§ 
®  ® 


,  .<2  ®  ® 
a  ii  h- 


I  e  I 

I7  _o  o 

rn 


©  © 
©  £ 
s:  Qj 

■o  5 
©  o 

t  -Q 
o  « 
Q.  c 

E  o 
©  re 


re 

c 

o 

re 

.N 

© 

IS 

re 

re 

£ 

o 


© 

.c 


*0 

© 

© 

3 

© 

© 

% 

re 

c 

re 

c 

O 


E 

re 

w 

O) 

o 
.  15 


S  I 

^  CJ,  ^ 

®  c  E 
%€  2 
®  o  O) 
c  — 
w  ®  “ 

jC  ■§  II 

"  1 

‘  $ 

V  ^ 

»  © 


© 
Q. 

E 
re 
© 

© 

-I 

©  Q. 

I  ^ 

o  ? 
c  if= 

II  II 

t  Q 

Z  U. 


© 

Q. 

©  ® 


E  ^ 


O) 


© 

> 

o 

.0 

re 

© 

> 

o 

o 

© 


Q. 

© 

X 

re 

E 


© 

3 

*D 

© 

re 

lo 

x: 

O) 


■o 

© 

re 

E 

© 

© 

© 

*0 

c 

re 


O) 

c 

'tr 

o 

Q. 

£ 

o 

re 

o 

x> 

re 


$ 

o 

© 


|l£ 

re 
3 

criiL 


©  if 
ti  3 
c  © 
.E  © 

I  ® 
I  ° 
© 

©.  © 
3  H 


GEI  Consultants,  Inc.  Project  04516-3  April  2011 

Page  15  of  186 


Attachment  C  1f 

Risk  Characterization  Data  -  Soil 
Neighborhood  Streets  Area  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 


r>  o 
o  C! 
25 


^  o 

r  ?  o 
5  CM  ^ 


^  ^  ® 
T-  to  T-  o 

n  V  o  CJ 

g  lo 

~  T-  ^  ^ 

a 


g 

'f  O  £J 

CM  r  « 
CM  ^ 


<  r-2  o 

^  V  o  ^ 
^  o  *:  o 

CQ  O  ^ 
^  « 


< 

CO 

o 

CO 

TO 

CO 

—> 

CO 

CO 

CO 

CO 

CO 

CO 

CM 

fO 

© 

o 

CM 

T- 

CO 

CO 

T“ 

CO 

T» 

1 

d 

d 

o 

T- 

d 

o 

o 

o 

o 

o 

m 

o 

T" 

V 

V 

V 

d 

V 

V 

V 

d 

V 

V 

V 

CO 


(V  r-r-  g 
-  ^  2  § 
m  !£  (o  oo 


9 

<  CQ  rt  O 
^  CD  CO  5 

m 


© 

© 

E 

E 

£15 

fl 

© 

JC  o 

z 

z 

a  © 

c 

© 

©  ©. 

0 

Q. 

o  E 

© 

E 

©  © 

-J 

© 

(/) 

a.  w 
E 

CQ 

CO 


J2 


N. 

ho 

ho 

N. 

N. 

ho 

ho 

ho 

N. 

05 

CM 

o> 

CJ> 

05 

Oi 

O) 

C3> 

o> 

O) 

O) 

O 

o 

o 

O 

O 

o 

o 

o 

o 

o 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

COt-COCOCOCOCOCOCOCOCO 

ooooooooooo 

vvvvvvvvvvv 


OCMO>0)00)0>0)0>0>0) 

OCMOOOOpC»ppp 

doooooodood 

vvvvvvvvvvv 


ddddddddddo 
vvvvvvvvvvv 


GO  CM  GO  oo  00  00  00 

o  ----- 

d 

V 


o  o  o  o  o 

d  d  d  d  d 

V  V  V  V  V 


00  00  00 
o  o  o 


ddddddddddo 
vvvvvvvvvvv 


^  h*  ^  ^  ^  ^ 
r-  CM  T-  ^  T-  ^ 

d  d  d  d  d  d  d 

V  V  V  V  V  V  V 


IJ-  ?=  ;= 
d  d  o 

V  V  V 


tf) 

O 
O 
> 

<A 

•o 
c 

3 

O  <D 
Q.  *0 

il 

-5 

U  (0 

sl 

S’  c 
6| 
«  ®  <0 
%  -S  O 
JS 

o 

> 


o  _ 
^  £ 
O  O 


®  tu  o 

i^tcr 
^  “  ®  o 
®  ^  ^ 


® 

C 

®  r- 
©  *>,  £ 

C  £  ©  C  © 

—  2  ©  £  © 

§i 

t) 


i  9 

.y  oj 

9 

<« 

■«-  o 


5  SIfL 


Q 

CM  O 
-C 

T  o 
<0  © 
c  ^ 
©  © 


o  _ 

f  I 
^  £ 
*  o 

T-  I- 


o  © 
£ 
-c  q) 

73  > 
<D  O 
-e  jQ 
o  © 
Q-  c 

2  .9 

2  2 
ro 

c  © 

■B  ^ 

©  Q 
N  O 

©  © 
O  © 

«  I 

1 1 
©  "S 
£  ^ 

c  55 
—  © 

■D  5 

©  m 
w  S 

3  5* 
V)  © 

©  c 

©  J— 
^  II 

a- 


E 

© 


w  ^ 


I  ^ 


® 
a. 
E 
« 

_  </> 

O’  2  ^ 

t  2  -P  := 
O  O)  ®  9- 

^  ss  ©  ^ 
©  •—  ©  ^ 

•p  ^  s  2 
5  n  o  © 
fc  O)  ^ 
o  II  II 

S  ^  H  Q 

(/>  E  z  u. 


© 

> 

o 

© 

© 

> 

8 


a. 

<A 

X 

© 

E 

o 

© 

3 

*o 

V) 

© 

-C 

O) 


73 

s 

© 

E 


■o 

c 

© 


C3> 

c 

t; 

o 

Q. 

© 

&* 

o 

© 

o 

n 

-2 

© 

5 

o 

I) 


(A 
M  © 
©  ^ 


^  © 

Ik 
© 

3 

OliL 


(A  £ 
tS  3 
C  © 
£  © 
—  %— 

O  *9 

i  © 

§1 

2 

2.® 

pH 


GEI  Consultants.  Inc.  Project  04516-3 

Page  16  of  186 


Attachment  C  1f 

Risk  Characterization  Data  •  Soil 
Neighborhood  Streets  Area  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 
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Attachment  C  2a 

Risk  Characterization  Data  -  Groundwater 
Property  Exposure  Area 
50  T ufts  Street 
Somerville,  Massachusetts 
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Attachment  C  2a 

Risk  Characterization  Data  -  Groundwater 
Property  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 
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Attachment  C  2a 

Risk  Characterization  Data  -  Groundwater 
Property  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 
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Attachment  C  2e 

Risk  Characterization  Data  •  Groundwater 
Other  Streets  Area  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 
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Risk  Characterization  Data  -  Groundwater 
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Risk  Characterization  Data  -  Groundwater 
Other  Streets  Area  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 
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Attachment  C  2f 

Risk  Characterization  Data  •  Groundwater 
Neighborhood  Streets  Area  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 
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Risk  Characterization  Data  •  Groundwater 
Neighborhood  Streets  Area  Exposure  Area 
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Risk  Characterization  Data  -  Groundwater 
Neighborhood  Streets  Area  Exposure  Area 
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Attachment  C  3a 

Risk  Characterization  Data  -  Soil  Vapor 
Property  Exposure  Area 
50  T ufts  Street 
Somerville,  Massachusetts 
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Attachment  C  3b 

Risk  Characterization  Data  -  Soil  Vapor 
60  Tufts  Street  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 
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Attachment  C  3b 

Risk  Characterization  Data  -  Soil  Vapor 
60  Tufts  Street  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 
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Risk  Characterization  Data  -  Soil  Vapor 
Tufts  Street  and  MBTA  Railroad  Area  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 
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Attachment  C  3d 

Risk  Characterization  Data  -  Soil  Vapor 
Alston  Street  Area  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 
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Attachment  C  3d 

Risk  Characterization  Data  -  Soil  Vapor 
Alston  Street  Area  Exposure  Area 
50  T  ufts  Street 
Somerville,  Massachusetts 
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Attachment  C  3f 

Risk  Characterization  Data  -  Soil  Vapor 
Neighborhood  Streets  Area  Exposure  Area 
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Risk  Characterization  Data  -  Soil  Vapor 
Neighborhood  Streets  Area  Exposure  Area 
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Risk  Characterization  Data  -  Soil  Vapor 
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Risk  Characterization  Data  -  Indoor  Air 
Property  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 
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Attachment  C  4a 

Risk  Characterization  Data  -  Indoor  Air 
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Attachment  C  4d 

Risk  Characterization  Data  -  Indoor  Air 
Tufts  Street  and  MBTA  Railroad  Area  Exposure  Area 
11-13  Tufts  Street 
Somerville,  Massachusetts 
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Attachment  C  4e 

Risk  Characterization  Data  -  Indoor  Air 
Tufts  Street  and  MBTA  Railroad  Area  Exposure  Area 
17  Tufts  Street 
Somerville,  Massachusetts 
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Attachment  C  4e 

Risk  Characterization  Data  -  Indoor  Air 
Tufts  Street  and  MBTA  Railroad  Area  Exposure  Area 
1 7  T  ufts  Street 
Somerville,  Massachusetts 
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Attachment  C  4e 

Risk  Characterization  Data  -  Indoor  Air 
Tufts  Street  and  MBTA  Railroad  Area  Exposure  Area 
17  Tufts  Street 
Somerville,  Massachusetts 
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Attachment  C  4f 

Risk  Characterization  Data  -  Indoor  Air 
Tufts  Street  and  MBTA  Railroad  Area  Exposure  Area 
19  Tufts  Street 
Somerville,  Massachusetts 
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Attachment  C  4k 

Risk  Characterization  Data  -  Indoor  Air 
Other  Streets  Area  Exposure  Area 
95  Franklin  Street 
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Attachment  C  41 

Risk  Characterization  Data  -  Indoor  Air 
Other  Streets  Area  Exposure  Area 
95R  Franklin  Street 
Somerville,  Massachusetts 
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Attachment  C  41 

Risk  Characterization  Data  -  Indoor  Air 
Other  Streets  Area  Exposure  Area 
95R  Franklin  Street 
Somerville,  Massachusetts 
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Attachment  C  4m 

Risk  Characterization  Data  -  Indoor  Air 
Other  Streets  Area  Exposure  Area 
97  Franklin  Street 
Somerville,  Massachusetts 
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Attachment  C  4m 

Risk  Characterization  Data  -  Indoor  Air 
Other  Streets  Area  Exposure  Area 
97  Franklin  Street 
Somerville,  Massachusetts 
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Attachment  C  4m 

Risk  Characterization  Data  -  Indoor  Air 
Other  Streets  Area  Exposure  Area 
97  Franklin  Street 
Somerville,  Massachusetts 
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Risk  Characterization  Data  -  Indoor  Air 
Other  Streets  Area  Exposure  Area 
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Attachment  C  4o 

Risk  Characterization  Data  -  Indoor  Air 
Other  Streets  Area  Exposure  Area 
162-164  Glen  Street 
Somerville,  Massachusetts 
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Risk  Characterization  Data  -  Indoor  Air 
Other  Streets  Area  Exposure  Area 
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Other  Streets  Area  Exposure  Area 
163  Glen  Street 
Somerville,  Massachusetts 


w 

0 


2  0 
0  -c. 


l/> 

0 

o 

z 

"(5 

L. 

0 

C 

0 

o 


T3 

0 

■e 

o 

Q. 

0 

0 

L. 

ro 

_0 

Q. 

E 

ro 

(/} 

0 

c 

o 

(/} 

ro 

0 

ro 

_c 

T3 

0 

O 

0 

0 

■0 

(fi 

0 

ro 

c 

< 


ro 

ro 

TD 

o 

ro 

k- 

o 

ja 

_ra 

<D 

<-•  Q) 

s  I 

w  t 
w  o 

>,  3 

ro  ^ 


ro 


0 


Q. 

'o  (/) 

■K  E 


0  O) 
0  2 
Q..9 


c 

.9 

ro 

k. 

c 

0 

o 

c 

o 

o 

ro 

-*-» 

ro 

■D 

0 

-4-* 

o 

0 
•4-# 
0 
■0 
»  4-* 

o 

c 

w 


E  E 

II 
ro 


^  ro  c 

O  05 
LL  3. 


05 

C 

'■XU 

o 

o. 

0 

k_ 

o 

ro 

k. 

o 

j5 

T3 

0 

o 

0 

Q. 

W 

0 


0 

> 

O 

ro 


D 

c 

I 

ro 

3 


T3 

C 

ro 


05 

c 

■e 

o 

CL 

0 

k. 

S' 

o 

-*-• 

ro 

k— 

o 

ja 

i5 

0 


$ 

o 

0 

X5 

V) 


3 

I/) 

0 

k- 

■0 

^  0 
o  ro 
ca.  c 
0  -E 

k—  4-4 
0  0) 
iE  0 


CM  CO  Tl- 


GEI  Consultants,  Inc.  Project  04516-3 

Page  116  of  186 


Attachment  C  4q 

Risk  Characterization  Data  -  Indoor  Air 
Other  Streets  Area  Exposure  Area 
166-168  Glen  Street 
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Risk  Characterization  Data  -  Indoor  Air 
Other  Streets  Area  Exposure  Area 
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Risk  Characterization  Data  -  Indoor  Air 
Other  Streets  Area  Exposure  Area 
12-14  Knowiton  Street 
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Attachment  C  4t 

Risk  Characterization  Data  -  Indoor  Air 
Other  Streets  Area  Exposure  Area 
13  Knowiton  Street 
Somerville,  Massachusetts 
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Attachment  C  4u 

Risk  Characterization  Data  -  Indoor  Air 
Other  Streets  Area  Exposure  Area 
17  Knowiton  Street 
Somerville,  Massachusetts 
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Attachment  C  4v 

Risk  Characterization  Data  -  Indoor  Air 
Other  Streets  Area  Exposure  Area 
23  Knowiton  Street 
Somerville,  Massachusetts 
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Attachment  C  4v 

Risk  Characterization  Data  -  Indoor  Air 
Other  Streets  Area  Exposure  Area 
23  Knowiton  Street 
Somerville,  Massachusetts 
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Attachment  C  4aa 

Risk  Characterization  Data  -  Indoor  Air 
Other  Streets  Area  Exposure  Area 
6-8  Morton  Street 
Somerville,  Massachusetts 
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Risk  Characterization  Data  -  Indoor  Air 
Other  Streets  Area  Exposure  Area 
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Attachment  C  4ab 

Risk  Characterization  Data  -  Indoor  Air 
Other  Streets  Area  Exposure  Area 
10  Morton  Street 
Somerville,  Massachusetts 
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Attachment  C  4ac 

Risk  Characterization  Data  -  Indoor  Air 
Other  Streets  Area  Exposure  Area 
1 1  Morton  Street 
Somerville,  Massachusetts 
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Attachment  C  4ac 

Risk  Characterization  Data  -  Indoor  Air 
Other  Streets  Area  Exposure  Area 
1 1  Morton  Street 
Somerville,  Massachusetts 
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Attachment  C  4ae 

Risk  Characterization  Data  -  Indoor  Air 
Other  Streets  Area  Exposure  Area 
13  Morton  Street 
Somerville,  Massachusetts 
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Attachment  C  4af 

Risk  Characterization  Data  -  Indoor  Air 
Other  Streets  Area  Exposure  Area 
18  Morton  Street 
Somerville,  Massachusetts 
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Risk  Characterization  Data  -  Indoor  Air 
Other  Streets  Area  Exposure  Area 
18  Morton  Street 
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Attachment  C  4ag 

Risk  Characterization  Data  >  Indoor  Air 
Other  Streets  Area  Exposure  Area 
19-19A  Morton  Street 
Somerville,  Massachusetts 
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Attachment  C  4ah 

Risk  Characterization  Data  -  Indoor  Air 
Other  Streets  Area  Exposure  Area 
49  Tufts  Street 
Somerville,  Massachusetts 
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Attachment  C  4ak 

Risk  Characterization  Data  -  Indoor  Air 
Other  Streets  Area  Exposure  Area 
97  Washington  Street 
Somerville,  Massachusetts 
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Attachment  C  4am 

Risk  Characterization  Data  -  Indoor  Air 
Other  Streets  Area  Exposure  Area 
105-107  Washington  Street 
Somerville,  Massachusetts 
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Attachment  C  4an 

Risk  Characterization  Data  -  Indoor  Air 
Other  Streets  Area  Exposure  Area 
111  Washington  Street 
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Attachment  C  4ao 

Risk  Characterization  Data  -  Indoor  Air 
Other  Streets  Area  Exposure  Area 
121  Washington  Street 
Somerville,  Massachusetts 
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Attachment  C  4ao 

Risk  Characterization  Data  -  Indoor  Air 
Other  Streets  Area  Exposure  Area 
121  Washington  Street 
Somerville,  Massachusetts 
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Attachment  C  4af 

Risk  Characterization  Data  -  Indoor  Air 
Neighborhood  Streets  Area  Exposure  Area 
50  T ufts  Street 
Somerville,  Massachusetts 
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Attachment  C  5a 

Risk  Characterization  Data  -  Outdoor  Air 
Property  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 
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Attachment  C  5a 

Risk  Characterization  Data  -  Outdoor  Air 
Property  Exposure  Area 
50  Tutts  Street 
Somerville,  Massachusetts 
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Attachment  C  5b 

Risk  Characterization  Data  -  Outdoor  Air 
60  Tufts  Street  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 
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Attachment  C  5c 

Risk  Characterization  Data  -  Outdoor  Air 
Tufts  Street  and  MBTA  Railroad  Area  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 
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Risk  Characterization  Data  •  Outdoor  Air 
Tufts  Street  and  MBTA  Railroad  Area  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 
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Attachment  C  5c 

Risk  Characterization  Data  -  Outdoor  Air 
Tufts  Street  and  MBTA  Railroad  Area  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 
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Attachment  C  5c 

Risk  Characterization  Data  •  Outdoor  Air 
Tufts  Street  and  MBTA  Railroad  Area  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 
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Attachment  C  5c 

Risk  Characterization  Data  -  Outdoor  Air 
Tufts  Street  and  MBTA  Railroad  Area  Exposure  Area 
50  Tufts  Street 
Somerville,  Massachusetts 
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Attachment  C  5e 

Risk  Characterization  Data  •  Outdoor  Air 
Other  Streets  Area  Exposure  Area 
50  Tufts  Street 
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Attachment  C  5f 

Risk  Characterization  Data  -  Outdoor  Air 
Neighborhood  Streets  Area  Exposure  Area 
50  T ufts  Street 
Somerville,  Massachusetts 
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Updated  Revised  Supplemental  Method  3  Risk  Characterization  (RTN  3-23246) 
50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 
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SCALE,  FEET 


IRA  Completion  Report  Amendment 
50  Tufts  Street 
Somerville,  Massachusetts 
UniFirst  Corporation 
Wilmington,  Massachusetts 


LEGEND: 

^  MONITORING  WELL  WITH  SOIL  VAPOR  SAMPLE  PORT 
^  INSTALLED  BY  GEI,  JANUARY  2007  -  JANUARY  2008 

MONITORING  WELL  INSTALLED  BY  SANBORN  HEAD 
ASSOCIATES,  2002 

MONITORING  WELL  INSTALLED  BY  GEOINSIGHT,  JUNE  2004 

0  SOIL  BORING  ADVANCED  BY  GEOINSIGHT,  AUGUST  2004 

-0-  MONITORING  WELL  INSTALLED  BY  GEI,  MAY  2006 

DRIVEN  POINT  MONITORING  WELL  INSTALLED  BY  MADEP, 

MAY  2007 

MONITORING  WELL  INSTALLED  PREVIOUSLY,  DATE  UNKNOWN 
0  PREVIOUSLY  INSTALLED  IRRIGATION  WELL 

— -  CHAIN  LINK  FENCE 

1 38  ROOM  NUMBER  AT  CAPUANO  SCHOOL 

BOUNDARY  OF  COMMUNITY  GARDENS 

84  STREET  ADDRESS 

MBTA  =  MASSACHUSETTS  BAY  TRANSPORTATION  AUTHORITY 

DISPOSAL  SITE  BOUNDARY  (DASHED  WHERE  INFERRED) 

EXTENT  OF  PCE  CONCENTRATION  IN  GROUNDWATER 
GREATER  THAN  OR  EQUAL  TO  50  ixg/l. 

pg/l  =  MICROGRAMS  PER  LITER 

GENERAL  NOTES: 

1 .  HORIZONTAL  CONTROL  FOR  THIS  PLAN  WAS  ESTABLISHED  BY 
GPS  AND  IS  BASED  ON  THE  NORTH  AMERICAN  DATUM  OF  1983. 

2.  STREET  AND  PROPERTY  LINES  BASED  ON  SOMERVILLE 
ASSESSORS'  MAPS  AND  ARE  BEST  FIT  RELATIVE  TO  THE 
LOCATION  OF  THE  50  TUFTS  ST.  BUILDING. 

3.  MONITORING  WELL  LOCATIONS  AND  ELEVATIONS,  AND 
CAPUANO  CENTER  COMMUNITY  GARDEN  LOCATIONS  WERE 
ESTABLISHED  BY  ON  THE  GROUND  SURVEYS  BY  BSC  GROUP, 
INC. 

4.  GEI  OBSERVED  DECOMMISSIONING  OF  SH-MW1  AND  SH-1 
THROUGH  SH-5  IN  2007. 

5.  THE  50  pg/l  BOUNDARY  LINE  IS  BASED  ON  GROUNDWATER 
ANALYTICAL  RESULTS  COLLECTED  THROUGH  JULY  2009. 
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^ /  4^  monitoring  well  with  soil  vapor 
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^  monitoring  well  installed  by  geoinsight.  JUNE  2004 

0  SOIL  BORING  ADVANCED  BY  GEOINSIGHT,  AUGUST  2004 

0-  monitoring  well  installed  by  GEI,  MAY  2006 

DRIVEN  POINT  MONITORING  WELL  INSTALLED  BY  MADEP, 

~  MAY  2007 

-0-  MONITORING  WELL  INSTALLED  PREVIOUSLY,  DATE  UNKNOWN 

PREVIOUSLY  INSTALLED  IRRIGATION  WELL 
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GENERAL  NOTES: 

1 .  HORIZONTAL  CONTROL  FOR  THIS  PLAN  WAS  ESTABLISHED  BY 
GPS  AND  IS  BASED  ON  THE  NORTH  AMERICAN  DATUM  OF  1983. 

2.  STREET  AND  PROPERTY  LINES  BASED  ON  SOMERVILLE 
ASSESSORS'  MAPS  AND  ARE  BEST  FIT  RELATIVE  TO  THE 
LOCATION  OF  THE  50  TUFTS  ST.  BUILDING. 

3.  MONITORING  WELL  LOCATIONS  AND  ELEVATIONS,  AND 
CAPUANO  CENTER  COMMUNITY  GARDEN  LOCATIONS  WERE 
ESTABLISHED  BY  ON  THE  GROUND  SURVEYS  BY  BSC  GROUP, 
INC. 

4.  GEI  OBSERVED  ABANDONMENT  OF  SH-MW1  AND  SH-1 
THROUGH  SH-5  IN  2007. 
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SCALE.  FEET 


Phase  II  CSA  and  Phase  III  RAP 
50  Tufts  Street 
Somerville,  Massachusetts 


UniFirst  Corporation 
Wilmington,  Massachusetts 
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LEGEND: 

■dk~  MONITORING  WELL  WITH  SOIL  VAPOR  SAMPLE  PORT 
~  INSTALLED  BY  GEI,  JANUARY  2007  -  JANUARY  2008 

(g)  MONITORING  WELL  INSTALLED  BY  SANBORN  HEAD 
ASSOCIATES,  2002 

MONITORING  WELL  INSTALLED  BY  GEOINSIGHT,  JUNE  2004 

SOIL  BORING  ADVANCED  BY  GEOINSIGHT,  AUGUST  2004 

MONITORING  WELL  INSTALLED  BY  GEI,  MAY  2006 

DRIVEN  POINT  MONITORING  WELL  INSTALLED  BY  MADEP, 

MAY  2007 

-0-  MONITORING  WELL  INSTALLED  PREVIOUSLY,  DATE  UNKNOWN 
PREVIOUSLY  INSTALLED  IRRIGATION  WELL 
CHAIN  LINK  FENCE 

ROOM  NUMBER  AT  CAPUANO  SCHOOL 


138 


84 


CNi 

BOUNDARY  OF  COMMUNITY  GARDENS 
STREET  ADDRESS 

APPROXIMATE  SHALLOW  SOIL  SAMPLING  LOCATION 

MBTA  =  MASSACHUSETTS  BAY  TRANSPORTATION  AUTHORITY 
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GENERAL  NOTES: 

1 .  HORIZONTAL  CONTROL  FOR  THIS  PLAN  WAS  ESTABLISHED 
BY  GPS  AND  IS  BASED  ON  THE  NORTH  AMERICAN  DATUM  OF 
1983. 

2.  STREET  AND  PROPERTY  LINES  BASED  ON  SOMERVILLE 
ASSESSORS'  MAPS  AND  ARE  BEST  FIT  RELATIVE  TO  THE 
LOCATION  OF  THE  50  TUFTS  ST.  BUILDING. 

3.  MONITORING  WELL  LOCATIONS  AND  ELEVATIONS,  AND 
CAPUANO  CENTER  COMMUNITY  GARDEN  LOCATIONS  WERE 
ESTABLISHED  BY  ON  THE  GROUND  SURVEYS  BY  BSC  GROUP 
INC. 

4.  GEI  OBSERVED  ABANDONMENT  OF  SH-MW1  AND  SH-1 
THROUGH  SH-5  IN  2007. 


5. 


SHALLOW  SOIL  SAMPLING  LOCATIONS  ARE  SHOWN  BASED 
ON  RELATIVE  LOCATIONS  OF  KNOWN  SITE  FEATURES. 
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SCALE,  FEET 


Phase  II  CSA  and  Phase  III  RAP 
50  Tufts  Street 
Somerville,  Massachusetts 

UniFirst  Corporation 

Wilmington.  Massachusetts 
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HQ/Kna 

pg/tn3 
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Carbon  tatmchtoride 

0.75  J 

1  <1.3 

<13 

0.63  J 

<1.3 

0  69  J 

PCE 

1.8 

7.5 

12G 

14 

3.9 

2.2 

TCA,1,1.1- 

0  38  J 

0  98  J 

2.0 

2.0 

0.50  J 

<1.1 

TCE 

<  1.1 

1  <  0.64  J 

1.6 

1.6 

_ 

<1.1 

lA 

5/1/2007 

5/14/2007 
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12/7/07 
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|jg/m3 
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0.69  J 

0.63  J 

<1.3 

0.69  3 

<1.3 

PCE 

8.1  P 

6.8  P 

10  GP 

63 

10 

TCA1.1.1- 

1.2 

<11 

<1.1 

4.4 

<1.1 

TCE 

1.6 
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<1.1 

3.6 

<1.1 
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5/14/2007 
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0.63  J 

<1.3 

0.69  J 

<1.3 

0.75  J 

PCE 

3.7 

2.8 

1.8  G 

160 

1.3  J 

2.0 

TCA, 1,1.1- 
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16 
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TCE 
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12 
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NO 
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6/28/2007 
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tJ0/m3 

Carton  tatrachlortde 

0.69  J 

I  <1.3 

0.61J 

0.63  J 

<1.3 

0.75  J 

PCE 

34 

'  64 

6.8  G 

8.8 

4.3 

12 

TCA,1.1.1- 

3.0 

<1.1 

0.87  J 

0.93  J 

<1.1 

<1.1 

TCE 

5.4 

<1.1 

aTOJ 

0.91  J 

<1.1 

<1.1 

TUFTS  STREET 


OA 

5/1/2007 

5/14/2007 

6/28/2007 

8/28/2007* 

10/4/07 

12/7/07 

|jgM)3 

Mg/m3 

vg/trQ 

Mg/m3 

pg/m3 

pg/m3 

Carbon  tetrachloride 

0.75  J 

<1.3 

0.69  J 

0.69  J 

<1.3 

0.63  J 

PCE 

50 

26 

22G 

79.3 

6.2 

10 

TCA.I.I.I- 

1.5 

<1.1 

<1.1 

5.2 

<1.1 

<1.1 

TCE 

2.4 

<1.1 

<1.1 

4.4 

<1.1 

<1.1 

50  TUFTS  STREET  BUILDING 
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SO 


COLUMN  AND 
FOOTING  (Typ.) 


0 


0 


0 


NC 


MP-2 

■;owo7 

pg/m3 


Carbon  tetrachtorWe 

<1.3 

PCE 

75 

TCA1.1.1- 

1.2 

TCE 

0.75  J 

NW 


NP-2 


SC 


0 


.0 


-CARBON  INFLUENT 
-CARBON  EFFLUENT 


BLOWER  ENCLOSURE 


1  NW 

L 

5^/2007 

5/14«X37 

6/28/2007 

8/28/2007  *  ! 

10/4/07 

12/7/07 

1 

M9/m3 

Mg/m3 

(jg/mS 

tiBATi3  1 

pg/m3 

Mg/m3 

[Carbon  tetraehlorMe 

0.75  J 

<15 

0  .69  J 

:  0.69  J  ! 

<1.3 

0.63  J 

Ipce 

33 

11 

15  G 

45  1 

12 

12 

|tcai,i,i- 

2.6 

<1.1 

0.60  J 

4.0  1 

<1.1 

<1.1 

!tC£ 

4.1 

<1.1 

<1.1 

,  2.8 

<1.1 

<1.1 

MBTA  RAILROAD  TRACKS 


VAPOR-PHASE  CARBON  UNITS 
(2  Active,  In  Series) 


i  Carton  lefract^tonde" 

i: 


PCE 

TCA,1.1,1- 

TCE 


SO 

5/1/2007 

5/14/2007 

6/28/2007 

i  8/28/2007  *  j 

10/4/07 

12/7/07 

Mg/m3 

pgAnS 

pg/m3 

i  pg/rnO  1 

Mg/m3 

Mg/m3 

0.75  J 

<1.3 

0.69  3 

0.61  J  1" 

<1.3 

0.62  J 

38 

14 

18  G 

1  ■'5  ! 

5.5 

11 

1.9 

<1.1 

0.55  J 

1.4  ; 

<1.1 

<1.1 

3.4 

<1.1 

051  J 

1.4  1 

<1.1 

<1.1 

NC 

5/1/2007 

i  5/14/2007 

6/28/2007 

8/28/2007  * 
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12/7/07 

Mg/m3 

i  Mg/m3 

pg/m3 
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Mg/m3 

►Jg/m3 

Carbon  tetrachloride 

0.75  J 

!  <1.3 

0.60  J 

0.59  J 

<1.3 

0.63  J 

PCE 

47 

o 

CO 

16G 

69.2 

5.5 

10 

TCA1.1.1- 

1.4 

<1.1 

<1.1 

3.7 

<1.1 

<1.1 

TCE 

2.0 

i  <1-1 

<1.1 

3.4 

<1.1 

<1.1 

SC 
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1  6/28/2007 
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10/4/07  (SC2) 
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1  (jg/m3 

|jg/m3 

|jg/m3 
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pg/mS 

)ig/iTi3  1 

M8/rn3 

Carbon  Tetrachloride 

<  1.3 

<1.3 

1  0.69  J 

0.75  J 

<1.3 

<1.3 

0.60  J 

<1.3 

<1.3 

PCE 

43  P 

23  P 

1  18  GP 

66 

6.0 

5.9 

5.7 

5.4 

11 

TCA-1,1,1- 

1.3 

<1.1 

j  0.50  J 

4.7 

<1.1 

<1.1 

<1.1 

<1.1 

<1.1 

TCE 

2.0 

<1.1 

1  <1-1 

3.8 

<1.1 

<1.1 

<1.1 

<1.1 

<1.1 

Carbon  Influent 

5/1/2007 

6/12/2007 

3/13/2008 

Mg/m3 

pgftna 

pg/ln3 

DCE,1,1- 

341 

<950 

<810 

PCE 

392000 

347000 G 

157000 

TCA,1,1.1- 

13700 

12800 

2460 

TCE 

15700 

5800 

2450 

Carbon  Effluent 

5/1/2007 

6/12«007 

Mg/m3 

W/rn3 

DCE.1.1- 

<0.79 

513 

PCE 

<1.4 

117 

TCA1,1.1- 

<1.1 

8780 

TCE 

<1.1 

28 

j 

SP-2 

10/4/07 

pg/rT>3 

Carbon  tetrachloride 
PCE 

TCA,1.1,1- 

TCE 

<1.3 

9.5 

<1.1 

<1.1 

NOTES: 

1.  RGURE  BASED  ON  PLAN  TTTLH)  INTERSTATE  l^flFORM  ADDN.,  TLFTS  STREET  SOMERVILLE, 
MASS  -  BY  STRUCTURAL  SYSTB4S,  INC.  DATED  DECEMBER  2,  1976. 

2.  AUGUST  28.  2007  DATA  WAS  COLLECTED  WHILE  PCE  CONTAMINATED  SOIL  FROM  SVE 
INSTALLATION  WAS  STORED  ON-SITE  IN  ROLL-OFF  CONTAINERS. 

3.  ONLY  DETECTED  CHLORINATED  VOCs  ARE  SHOWN  HERE. 

4.  ’ND' =  NOT  DETECTED. 

5.  J  =  THE  REPORTED  RESULT  IS  BELOW  THE  LABORATORY  REPORTING  LIMITS  AND  IS  ESTIMATED. 

6.  G  =  THE  REPORTED  RESULT  IS  ESTIMATED  DUE  TO  LABORATORY  DUPLICATE  PRECISION. 

7.  P  =  THE  REPORTED  RESULT  IS  ESTIMATED  DUE  TO  FIELD  DUPLICSTE  PRECISION  OUTSIDE 
CONTROL  LIMITS. 

8.  "FD"  =  FIELD  DUPLICATE 


LEGEND: 


9.  PCE  =  TETRACHLOROETHYLENE. 

10.  TCA  1,1,1  =TRICHLOROETHANE,1,1,1- 

1 1 .  TCE  =  TRICHLOROETHYLENE. 

12.  DCE,1,1  =DICHLOROETHYLENE,1,1-. 


APPROXIMATE  SCALE,  FEET 

Phase  II  CSA  and  Phase  III  RAP 
50  Tufts  Street 
Somerville,  Massachusetts 
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GA 

NC 

NO 

NP 

NW 

sc 

so 

SP 

lA 


UniFirst  Corporation 

Wilmington,  Massachusetts 


GEI 


Consultants 


Project  04516-2 


INDOOR  AIR  MONITORING  LOCATION 
(3'-9"  ABOVE  SLAB) 

GARAGE  AREA 

NORTH  CENTRAL  WAREHOUSE 
NORTH  OFFICE 
NORTH  PARKING  LOT 
NORTH  WAREHOUSE 
SOUTH  CENTRAL  WAREHOUSE 
SOUTH  OFFICE 
SOUTH  PARKING  LOT 
INDOOR  AIR  DUPLICATE  OF  SC 


50  TUFTS  STREET 
INDOOR  AND  OUTDOOR  AIR 
LABORATORY  TESTING 
RESULTS 


July  2008 


Fig.  6-3 


N:\04516WDrafting\045160-2\Phase  II  CSA  Phase  III  RAP\045162-2C 
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LEGEND: 

- — • —  CHAIN  LINK  FENCE 

13»  ROOM  NUMBER  AT  CAPUANO  SCHOOL 

BOUNDARY  OF  COMMUNITY  GARDENS 
STREET  ADDRESS 

OUTDOOR  AIR  SAMPLING  LOCATION,  JANUARY  2007 
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LABORA  TORY  DA  TA  TABLE  NOTES: 

1  CONCENTRATIONS  OF  PCE  AND  TCE  ARE  SHOWN  FOR  EACH  SAMPLE. 

2.  <  =  THE  ANALYTE  WAS  NOT  DETECTED  AT  A  CONCENTRATIION  ABOVE  THE 
LABORATORY  REPORTING  UMIT. 

3.  PCE  «  TETRACHLOROETHYLENE 

4.  TCE  «  TRICHLOROETHYLENE 

5.  TCA  1,1,1  *TRICHLOROErHANE,1,1,1-. 

6.  J  -  THE  REPORTED  RESULTS  IS  BELOW  THE  REPORTING  LIMIT  AND  IS  ESTIMATED. 


GENERAL  NOTES: 

1.  HORIZONTAL  CONTROL  FOR  THIS  PLAN  WAS  ESTABLISHED  BY  GPS  AND  IS  BASED  ON  THE  NORTH 
AMERICAN  DATUM  OF  1983. 

2.  VERTICAL  CONTROL  FOR  THIS  PLAN  WAS  ESTABLISHED  BY  GPS  AND  IS  BASED  ON  THE  NORTH 
AMERICAN  VERTICAL  DATUM  OF  1988. 

3.  BUILDINGS,  STREET.  AND  PROPERTY  LINES  BASED  ON  SOMERVILLE  ASSESSORS'  MAPS. 

4.  CAPUANO  CENTER  BUILDING  IS  BASED  ON  DRAWING  A0.2  FROM  THE  ARCHITECTURAL  BID  SET  OF 

THE  EDGERTY  EARLY  CHILDHOOD  DEVELOPMENT  CENTER’  BY  HMFH  ARCHITECTS  INC  DATED 
AUGUST  10, 2001.  ’  ' 

5.  AIR  SAMPLING  LOCATIONS  SHOWN  ON  THE  FIGURE  ARE  APPROXIMATE. 

6.  •  -  CAPUANO  CENTER  ROOF  SAMPLE  TAKEN  AT  VARIOUS  LOCATIONS  BASED  ON  WIND  DIRECTION. 
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Phase  II  CSA  and  Phase  III  RAP 

50  Tufts  Street 
Somerville,  Massachusetts 


UniFirst  Corporation 

Wilmington,  Massachusetts 


LABORATORY  TESTING  RESULTS- 
OUTDOOR  AIR  SAMPLING 


_  July  2008 _ Fig.  7-6 
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Updated  Revised  Supplemental  Method  3  Risk  Characterization  (RTN  3-23246) 

50  Tufts  Street,  Somerville,  MA 
UniFirst  Corporation 

Infrastructure  Water-  Environment  Buildings 


ATTACHMENT  D 

JANUARY  26,  2009  COMMENT  MEMO  WRITTEN  BY  MS.  ANNE  MARIE  C.  DESMARAIS  ON 
BEHALF  OF  THE  FRIENDS  AND  NEIGHBORS  OF  GLEN  PARK 
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To:  lleen  S.  Gladstone,  PE,  LSP,  GEI 

Irene  Dale,  MADEP 

From:  Anne  Marie  C.  Desmarais,  LSP,  Environmental  Insight 
Re:  50  Tufts  Street,  Somerville,  RTN  3-23246 
Date:  January  26,  2009 

I  have  reviewed  the  IRA  Status  Report  No.  6/RMR  No.  9  and  the  Phase  II 
Comprehensive  Site  Assessment,  Method  3  Risk  Characterization,  and  Phase  III 
Remedial  Action  Plan  with  associated  appendices  for  the  50  Tufts  Street  Site.  I 
appreciate  the  opportunity  to  review  these  documents  and  provide  preliminary 
comments  prior  to  the  Public  Meeting.  I  will  focus  my  comments  on  the  Phase  II 
CSA  and  the  Risk  Characterization,  as  well  as  on  the  Phase  III  RAP.  I  will 
provide  formal  comments  on  behalf  of  the  Friends  and  Neighbors  of  Glen  Park 
after  the  Public  Meeting. 

Overview: 

The  Phase  II  CSA,  Risk  Characterization,  and  Phase  III  RAP  are  consistent  with 
the  requirements  of  the  Massachusetts  Contingency  Plan  (MCP).  I  agree  with 
the  delineation  of  the  Site  based  on  the  data  developed  by  GEI  and  its 
subconsultants.  I  reviewed  the  DNAPL  and  Plume  Stability  reports  provided  by 
Dr.  Kueper,  and  it  is  my  opinion  that  the  Site  has  been  properly  and  adequately 
delineated,  and  that,  although  DNAPL  is  likely  present  at  the  Site,  it  is  residual 
DNAPL  in  isolated  pore  spaces,  and  is  not  migrating.  GEI  relied  on  Dr.  Kueper’s 
assessments  to  support  the  conclusion  that  the  plume  is  stable,  and  that  the 
residual  DNAPL  is  not  acting  as  a  continuing  source  of  PCE,  TCE,  and/or  TCA  at 
the  Site.  The  source  has  been  adequately  characterized,  and  is  limited  to  soil 
and  groundwater  on  the  50  Tufts  Street  Property,  where  it  is  being  remediated 
using  both  SVE  and  SSDS.  According  to  the  IRA  Status  Report  and  the  Phase 

II  Report,  3,700  pounds,  corresponding  to  approximately  450  gallons,  of  solvent 
have  been  recovered  to  date  from  the  SVE  system.  Although  the  total  amount  of 
chlorinated  solvent  released  at  the  50  Tufts  Street  Property  is  unknown,  this 
represents  significant  source  reduction,  and  does  not  include  mass  reduction 
through  the  SSDS. 


It  is  my  opinion  that  GEI  has  provided  sufficient  and  adequate  documentation 
regarding  the  limits  of  the  area  that  has  been  influenced  by  the  release  of 
solvents  from  50  Tufts  Street.  This,  in  my  opinion,  is  critical  to  the  assessment. 
Because  the  plume  Is  stable,  and  contaminants  are  no  longer  migrating,  at  least 
in  the  shallow  and  deep  overburden  aquifer,  the  conclusions  in  the  Risk 
Characterization  and  the  Phase  III  RAP  can  be  considered  valid  for  the  entire 
Site  area.  GEI  has  demonstrated  through  multiple  groundwater  sampling  rounds 
that  the  limits  of  contamination  in  the  overburden  aquifer  have  been  stable  over 
time. 
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It  is  possible  that  there  is  some  migration  of  contaminants  in  the  bedrock  aquifer. 
The  hydrogeologic  investigations  conducted  by  GEI  demonstrate  that  there  is  a 
downward  vertical  gradient  at  the  Site.  GEI  also  reported  that  the  shallow 
bedrock,  which  is  a  metamorphosed  sedimentary  rock,  was  weathered  and 
highly  fractured.  GEI  measured  hydraulic  conductivity  in  bedrock,  and,  although 
the  values  range  over  several  orders  of  magnitude,  the  highest  value  measured 
was  2.2E-02  cm/sec,  which  is  consistent  with  fractured  rock.  It  is  possible  that 
chlorinated  solvents,  either  in  the  dissolved  phase  or  as  DNAPL,  could  migrate  in 
the  fractured  rock.  However,  because  of  the  downward  gradient  and  the  sloping 
surface  of  the  bedrock,  it  is  not  likely  that  any  downgradient  receptors  would  be 
affected  by  the  release  as  the  contaminants  would  not  migrate  from  the  bedrock 
aquifer  to  the  overburden  aquifer  and,  therefore,  would  not  migrate  into  soil 
vapor. 

I  have  reviewed  the  Risk  Characterization,  and  agree  with  the  method  used  to 
select  and  eliminate  compounds  from  further  consideration  as  COPCs.  The 
methodology  is  appropriate  and  generally  conservative.  I  have  a  few  specific 
questions  on  the  Risk  Characterization,  particularly  regarding  exposure 
parameter  values. 

I  agree  with  the  selection  of  the  remedial  action  at  this  Site.  Use  of  EPEMs, 
including  SSDS  and  other  site-specific  methods,  along  with  the  SVE  at  the 
Property,  is  the  most  effective  method  of  achieving  No  Significant  Risk  at  the 
Site.  It  should  be  noted  that  this  is  a  complex  site,  and  that  achieving 
background,  which  would  mean  removing  all  chlorinated  solvents  from  soil  and 
groundwater,  is  not  feasible.  The  most  effective  way  to  remove  and  treat 
chlorinated  DNAPL  would  be  Dual  Phase  Extraction,  but  this  would  require 
disruption  of  the  neighborhood  with  installation  of  multiple  extraction  points  as 
well  as  construction  of  a  treatment  facility,  and  it  would  still  be  unlikely  to  achieve 
background.  The  selected  remedy,  particularly  the  use  of  EPEMs  at  residences, 
relies  on  reducing  or  eliminating  exposure  by  changing  a  complete  pathway  into 
an  incomplete  pathway  for  migration  of  vapor  into  living  spaces. 

Using  EPEMs,  however,  will  require  a  commitment  on  the  part  of  UniFirst  and  the 
owners  of  residences  with  remedies  to  ensure  that  the  migration  pathways 
remain  incomplete.  The  following  specific  comments  address  my  concerns. 

Specific  Comments: 

1 .  The  Phase  III  RAP  notes  that  Activity  and  Use  Limitations  (AUL)  “may”  be 
necessary  at  buildings  that  have  EPEMs  to  ensure  that  the  systems 
remain  in  place  and  are  operating  properly.  The  Risk  Characterization 
“presumes”  that  EPEMs  are  in  place  and  are  operating  in  residences  and 
therefore  does  not  include  evaluation  of  an  indoor  air  pathway  in  order  to 
demonstrate  No  Significant  Risk.  The  question  of  AULs  for  the  Site  has 
been  discussed  at  Public  Meetings.  I  have  reviewed  a  copy  of  a  draft  AUL 
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agreement,  and  I  understand  that  MADEP  was  also  reviewing  it.  The 
validity  of  the  results  of  the  Risk  Characterization  depend  on  the  proper 
function  of  EPEMs  at  all  residences  where  there  is  evidence  of  a  complete 
pathway,  based  on  presence  of  VOCs  in  indoor  air  or  of  elevated  VOCs  in 
soil  vapor  under  the  slab.  Without  AULs  or  other  methods  to  ensure  that 
there  are  no  complete  pathways  for  vapor  migration,  the  finding  of  No 
Significant  Risk  cannot  be  relied  on  for  all  receptors.  Also,  if  a  resident 
refuses  an  EPEM,  and  there  is  evidence  of  a  complete  pathway,  the  Risk 
Characterization  will  not  be  valid  for  that  residence.  These  concerns 
should  be  addressed  in  both  the  Phase  II  CSA  and  the  Risk 
Characterization. 


2.  The  Risk  Characterization  also  does  not  evaluate  an  indoor  air  pathway 
for  future  occupants  in  new  residential  or  commercial  at  the  Property 
because  it  “assumes”  that  any  new  construction  will  have  a  vapor  barrier 
under  the  slab  or  will  have  other  vapor  mitigation  measures  incorporated 
into  construction.  The  Phase  11  CSA  also  includes  this  “assumption”  (page 
83),  and  states  that  “a  vapor  barrier  or  other  measure  will  be  included  as 
an  integral  part  of  the  design  and  construction  of  any  future  building  on  the 
Property;  therefore  indoor  air  is  not  a  complete  exposure  pathway  for 
future  residential  or  commercial  receptors.”  Without  an  AUL  that  requires 
vapor  mitigation  in  new  construction,  there  is  no  guarantee  that  this  will  be 
done.  It  will  take  several  decades  or  longer  before  groundwater 
concentrations  are  reduced  to  levels  that  will  not  present  an  indoor  air 
threat,  and  institutional  memory  is  not  sufficient  to  ensure  that  proper 
controls  are  implemented  in  future  construction.  This  caveat  should  be 
extended  to  the  other  portions  of  the  Site,  where  it  is  also  possible  that 
existing  structures  could  be  razed  to  make  room  for  new  residential 
construction.  The  example  of  the  Capuano  Center,  where  several  homes 
were  taken  by  eminent  domain  to  allow  for  construction  of  the  school,  is 
evidence  that  new  construction  is  possible  even  in  established 
neighborhoods.  One  possibility  is  working  with  the  City  of  Somerville  to 
create  a  special  district  where  all  new  construction  or  additions  to  existing 
buildings  with  new  foundations  would  require  vapor  barriers. 

3.  CSA,  page  45.  Indoor  air  sampling  at  the  Property  does  not  include  a 
“true”  winter  sample,  where  conditions  would  be  optimized  for  indoor  air 
migration  (rising  water  table,  deepest  frost,  minimal  air  exchange,  and 
operation  of  the  heating  system).  Most  of  the  samples  were  collected  in 
the  summer,  when  lower  values  would  be  expected.  What  steps  were 
taken  to  ensure  that  the  samples  were  a  reasonable  estimate  of  seasonal 
worst-case  air  quality? 

4.  CSA,  page  51 .  Indoor  air  samples  were  collected  from  46  residences 
between  April  8,  2007  and  May  9,  2008.  How  many  samples  were 
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coll6ct6d  during  the  summer,  and  what  steps  were  taken  to  ensure  that 
these  samples  represented  worst  case? 

5.  CSA,  page  56.  Was  an  evaluation  of  the  effect  of  local  meteorological 
conditions  done  with  respect  to  the  outdoor  air  samples?  The  worst  case 
for  outdoor  air  quality  would  be  in  the  winter,  early  in  the  morning  on  a  day 
with  little  or  no  wind.  As  more  EPEMs,  particularly  SSDS  systems,  are 
installed,  there  will  be  more  sources  of  VOCs  in  the  neighborhood.  Under 
most  meteorological  conditions,  there  will  be  dispersion  of  VOCs,  but 
winter  inversions  could  trap  VOCs  near  the  ground.  Future  outdoor  air 
sampling  should  be  planned  to  coincide  with  worst-case  conditions. 

6.  CSA,  page  56.  In  Section  7.10.2,  first  sentence,  the  proper  Figure  is  7-6. 

7.  Risk  Characterization,  page  6.  The  RC  notes  that  indoor  air  samples 
collected  at  the  Capuano  School  after  installation  of  the  SSDS  have 
“indicated  no  detectable  concentrations  of  COPCs.”  However,  the  CSA 
notes  that  low  levels  of  PCE  were  detected  in  Rooms  138  and  146  in  July 
2007.  This  was  attributed  to  a  migration  pathway  between  the  foundation 
wall  and  the  slab.  The  pathway  was  identified  and  sealed.  The 
concentrations  were  very  low,  on  the  order  of  1  pg/m^,  but  did  indicate  that 
pathways  may  be  identified  in  the  future. 

8.  Risk  Characterization,  page  27.  The  left  side  of  the  second  equation 
should  read  ADE  and  not  ADD. 

9.  Risk  Characterization,  general.  The  Risk  Characterization  should 
specifically  address  gardeners  at  the  Capuano  Center  as  part  of  the 
qualitative  discussion  and  note  that  exposures  and  risks  for  gardeners  will 
be  less  than  those  of  residents,  so  there  is  no  need  to  conduct  a 
quantitative  assessment.  The  Risk  Characterization  does  discuss 
gardens,  but  should  include  this  in  the  qualitative  assessment  because 
this  a  concern  of  many  residents,  particularly  because  many  people  who 
have  garden  plots  do  not  live  within  the  boundaries  of  the  Site. 

10.  Risk  Characterization,  Table  RC-6,  page  4.  There  is  a  single  asterisk  in 
the  title,  after  “Streets”,  but  there  is  no  notation  for  a  single  asterisk  in  the 
notes. 

1 1 .  Risk  Characterization,  Table  RC-7.  I  have  questions  about  several  of  the 
parameter  values  used. 

12.  The  RC  uses  body  surface  area  values  for  females  for  children,  adults, 
commercial  workers,  and  for  construction  and  utility  workers.  A  more 
conservative  estimate  would  be  to  use  the  average  for  males  and  females 
for  residents  and  commercial  workers,  and  the  values  for  males  for 
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construction  and  utility  workers.  Males  have  larger  body  surface  areas, 
and  most  construction  and  utility  workers  are  male.  Because  the  surface 
area  value  is  in  the  numerator,  a  larger  value  is  conservative,  although  it 
would  be  offset  by  a  larger  value  for  body  weight  in  the  denominator. 

What  was  the  rationale  for  using  females  for  construction  and  utility  worker 
receptors? 

The  RC  uses  1 6  years  for  the  exposure  period  for  adult  residents.  This  is 
an  established  neighborhood,  and  16  years  may  be  too  short  to  represent 
a  reasonable  worst  case.  With  the  exposure  period  values  used,  the 
maximum  exposure  is  from  age  1  to  age  30,  which  is  not  half  a  lifetime, 
and  therefore  it  is  possible  that  cancer  risk  is  underestimated.  Given  the 
nature  of  the  neighborhood,  a  longer  exposure  period  is  likely  for  many 
residents. 

The  RC  Includes  exposure  to  airborne  particulates  over  for  150  days/year 
over  7  years  for  children,  and  over  1 6  years  for  adult  residents.  This  may 
overestimate  risk  via  this  pathway.  Contaminated  particulates  are 
generated  when  the  soil  is  disturbed,  and  therefore  during  construction. 

The  table  shows  a  182-day  construction  period.  Because  this  pathway  is 
a  minor  contributor  to  risk,  however,  changing  the  exposure  period  would 
have  no  effect  on  the  calculated  risks. 

The  RC  uses  1 50  days/year  (5  days/week  for  30  weeks)  for  exposure  to 
VOCs  in  outdoor  air.  This  exposure  frequency  is  appropriate  for  soil 
contact  because  outdoor  activities  in  the  winter  do  not  involve  contact  with 
soil.  However,  VOCs  are  present  in  outdoor  air  in  the  winter.  Residents 
can  be  expected  to  go  outside  year  round,  and  therefore  exposure  to 
outdoor  air  could  occur  for  350  days/year.  However,  it  is  unlikely  that 
residents  are  exposed  to  outdoor  air  for  8  hours/day.  Table  RC-7  uses  8 
hours/day  for  outdoor  air  exposure  and  24  hours/day  for  indoor  air 
exposure  for  the  same  receptors.  The  values  should  be  modified  so  that 
each  receptor  is  exposed  for  24  hours/day.  For  example,  for  a  young 
child,  22  hours/day  indoors  and  2  hours/day  outdoors.  The  same 
outdoor”  time  should  be  used  for  exposure  to  particulates. 

It  is  not  clear  from  Table  RC-7  if  the  indoor  and  outdoor  air  exposures  for 
commercial  and  industrial  workers  are  mutually  exclusive.  An  “outdoor” 
worker,  such  as  someone  who  works  on  a  loading  dock,  would  be 
exposed  to  outdoor  air  for  8  hours/day,  but  an  indoor  worker,  such  as  an 
office  worker,  would  be  exposed  to  indoor  air  for  8  hours/day,  and  possibly 
to  outdoor  air  for  1  hour/day.  An  auto  body  worker  would  likely  be 
exposed  to  indoor  air  for  4  hours/day  and  outdoor  air  for  4  hours/day.  The 
same  worker  cannot  be  exposed  to  both  simultaneously. 
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For  the  student  at  the  Capuano  School,  the  RC  uses  a  two-year  exposure 
period.  Is  it  possible  for  a  child  to  be  at  the  School  for  more  than  two 
years?  For  example,  a  child  may  repeat  kindergarten.  Also,  Table  RC- 
shows  a  non-cancer  soil  outdoor  air,  and  indoor  air  averaging  time  of 
2,555  days  for  the  student.  This  value  should  be  730  days  (365  x  2).  It 
does  appear  that  the  correct  value  was  used  in  the  calculations.  The  table 
shows  the  young  child  exposed  to  indoor  air  at  the  Capuano  School  rar  24 
hours/day.  The  table  uses  8  hours/day  for  exposure  to  outdoor  air.  The 
maximum  time  a  child  would  be  at  the  school  would  be  from  approximately 
7:30  am  to  5:30  pm  if  he/she  participated  in  the  after-school  program,  for  a 
total  of  10  hours.  A  portion  of  the  day,  possibly  2-3  hours,  would  be  spent 
outside,  and  the  rest  of  the  time  would  be  spent  inside. 

Table  RC-7  notes  that  the  landscaper’s  respiratory  rate  indicates  “light 
exertion”,  but  the  value  used  is  for  heavy  exertion. 

1 3.  Risk  Characterization,  T able  RC-1 0.  Carcinogenic  Risk  is  not  calculated 
correctly.  Using  one  significant  figure,  the  Cumulative  Risk  without  Indoor 
Air  should  be  2.E-06.  When  added  to  the  indoor  air  risk,  the  total,  using 
one  significant  figure,  is  1  .E-05. 

A  general  comment  -  if  carcinogenic  risks  were  calculated  using  two 
significant  figures,  some  risks  would  slightly  exceed  1.0E-05.  For 
example,  the  carcinogenic  risks  tabulated  on  Table  RC-31  are  greater 
than  1.0E-05  if  indoor  air  risks  are  used.  However,  as  noted  in  my 
comment  11 ,  the  calculations  appear  to  expose  a  worker  to  indoor  air  and 
outdoor  air  simultaneously.  The  calculations  and  exposure  parameters 
should  be  reviewed  to  ensure  that  each  worker  is  exposed  for  a  total  of  8 
hours/day  to  either  indoor  or  outdoor  air. 

14. The  Risk  Characterization  should  address  exposures  and  risks  to  a 
teacher  at  the  Capuano  School.  Teachers  could  potentially  work  at  the 
school  long-term,  and  a  27-year  exposure  period,  identical  to  that  used  for 
commercial  workers,  can  be  used. 

15.  The  Risk  Characterization  should  address  the  likelihood  that  someone 
both  lives  and  works  in  the  Site  area,  and  that  a  child  who  lives  in  the  Site 
area  goes  to  the  Capuano  School. 


I  look  forward  to  the  Public  Meeting  in  the  near  future.  I  will  be  happy  to  discuss 
any  of  these  comments  with  you.  Thank  you  again  for  the  opportunity  to  provide 
comments  before  the  meeting. 
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